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FOREWORD 


Dr. R. S. Woopwortn's CRITICAL SURVEY of the methods and 
findings of nature and nurture research was prepared at the 
request of the Committee on Social Adjustment of the Social 
Science Research Council. Dr. Woodworth was asked to ap- 
praise recent studies of foster children, including studies of 
twins reared apart, which attacked the problem of the influ- 
ence of heredity and environmental factors in intelligence 
and achievement in order that there might be available to the 
Committee an integrated statement of tested research pro- 
cedures and resulting knowledge. The Committee has found 
the report prepared by Dr. Woodworth of great value in clari- 
fying its own thinking, and believes therefore that it wil! be 
helpful not only to those engaged in research on twins and 
foster children but also to all interested in the role of the 
genetic and environmental factors in human behavior. 

Dr. Woodworth has analyzed with his characteristic scien- 
tific objectivity and clarity of expression the research results 
already achieved. He has indicated that these studies are in 
substantial agreement as to the indispensability of both 
genetic and environmental factors in mental development and 
has suggested further research necessary to obtain valid con- 
clusions concerning unsolved crucial problems. He also calls 
attention to the importance in future studies of integrating 
the points of view and the methods of research from the fields 
of anthropology, genetics, psychology, and sociology. His 
analysis, it is hoped, will stimulate research that will take full 
account of the deficiencies and shortcomings of past studies as 
well as of their positive contributions to methodology. 

This monograph stems from the Council's interest in a series 
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of problems which it has for convenience designated by the 
very broad term “social adjustment.” The Committee on Social 
Adjustment, however, is not endeavoring actually to cover so 
wide a range. It is seeking rather to discover promising points 
of penetration. Its initial inquiries are concerned with moti- 
vation, predictive methods, and genetic factors, involving pri- 
marily cultural anthropology, social psychology, and sociology. 
A more extensive statement of the interests of the Committee 
and an account of its work in the beginning stage may be found 
in a paper by Donald Young published in the American Jour- 


nal of Sociology, “Memorandum on Suggestions for Research 
in the Field of Social Adjustment.” * 


E. W. Burgess, Chairman 
Frederick Osborn 
A. T. Poffenberger 
* American Journal of Sociology, Vol. XLVI, No. 6, May, 


n J 1941, pp. 873-886. 
Preprints of this paper are available from the Social Science Research Council on 
request. 
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Heredity and Environment: 


.A Critical Survey of Recently Published Material 
on Twins and Foster Children 


Noruinc is more certain, after a little consideration, than 
the statement that heredity and environment are coacting 
factors in the development of any living individual and that 
both are absolutely essential. If the individual's hereditary 
potencies could somehow be annulled he would immediately 
lose all physiological and mental characteristics and would 
remain simply a mass of dead matter. If he were somehow 
deprived of all environment, his hereditary potencies would 
have no scope for their activity and, once more, he would 
cease to live. To ask whether heredity or environment is more 
important to life is like asking whether fuel or oxygen is more 
necessary for making a fire. But when we ask whether the 
differences obtaining between human individuals or groups 
are due to their differing heredity or to differences in their 
present and previous environments, we have a genuine ques- 
tion and one of great social importance. In a broad sense both 
heredity and environment must be concerned in causing 
individuals to be different in ability and personality, but it is 
a real question whether to attach more importance to the one 
or the other and whether to look to eugenics or euthenics for 
aid in maintaining and improving the quality of the popula- 
tion. 

Biologists, because of the very impressive advances in the 
science of genetics, are quite justifiably inclined to stress the 
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importance of heredity in the human field. Sociologists and 
educators, dealing with environmental factors, are properly 
inclined to emphasize the importance of environment. Psy- 
chologists are more divided in their interests and it is perhaps 
in the field of this science that the controversy between he- 
reditarians and environmentalists is most acute. The progress 
of investigation has however made it necessary for each party 
to recognize some merit in the claims of the other. Genetics 
is forced to admit that the genetic determination of such a hu- 
man trait as intelligence is exceedingly complex and not 
easily to be controlled by eugenic measures. Educators and 
sociologists are forced to recognize the existence of large 
and obstinate individual differences in every important hu- 
man trait. It would seem that the rapprochement between 
the two parties has gone far enough to enable them to join 
forces in investigation. In any competent study of the prob- 
lem, at least with respect to human beings, it is necessary to 
combine a sound knowledge of genetics with a full apprecia- 
tion of the possibilities of learning and adjustment to the 
physical and social environment. 

Because of the intricate interplay of heredity and environ- 
ment in human behavior, it is easy to fall into the habit of 
interpreting all the differences among men in terms either 
of heredity or of environment. The same body of data will 
appear to one student as obviously resulting from the one 
cause, and to another student as quite clearly the result of the 
other. Musical ability runs in families—a clear instance of 
heredity to one student, of environmental influences to an- 
other. The investigator's task is to produce a body of data 
which is susceptible to only one interpretation. He wishes to 
find some situation in which either heredity or environment 
is uniform, so that the differences which appear there can be 
attributed to the factor which varies, 
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Two typical situations in which some separation of the 
factors occurs furnish the basis for the recent studies covered 
by the present review. Both are concerned with the develop- 
ment of children, especially. their intellectual development. 
Concentration of effort on this phase of development is due 
largely to the relatively satisfactory measures available for 
the intelligence of children. One typical situation is afforded 
by the mental development of twins, and the other by that of 
foster children. In connection with the study of foster chil- 
dren, some of the work on children reared in institutional 
homes will receive brief mention. 

The limitations of the review must be recognized. It does 
not aim to cover all the relevant studies but devotes itself 
mostly to a few of the recent investigations which have given 
rise to rather strong claims on one side or the other. The 
reviewer, from intensive and repeated scrutiny of the pub- 
lished reports, has endeavored to discover what can be ac- 
cepted as definitely or probably proved, and what must be 
regarded as undecided pending further investigation. 


TWINS 


Though the investigation of human heredity is beset with 
difficulties, due in part to the long interval between genera- 
tions and in part to the lack of well-controlled matings such 
as are used by the geneticist in his experiments on plants and 
animals, enough is known to justify the carrying over of cer- 
tain fundamental laws and concepts. We know that certain 
human traits are dominant, and certain others recessive. We 
know that certain traits are genetically simple, and many 
others complex. We know, too, that in any mixed population 
—and every human population is decidedly mixed in com- 
parison with the “pure lines” of the geneticist—it is practi- 
cally impossible for two matings of the same parents, even, to 
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result in offspring having the same heredity. The chromo- 
somes of the parents are combined differently in their several 
children. The same parents can produce a considerable variety 
of children, though the variety is not so great as it is in the 
population as a whole. 

But it sometimes happens that a pair of twins comes from 
a single fertilized ovum, i.e., froma single ovum fertilized by a 
single spermatazoon. The embryo in this case, after starting 
life as a single individual, divides at a very early stage of 
development and gives rise to two individuals. Now as all 
daughter cells derived from the same fertilized ovum have 
exactly the same assortment of genes, the two (or sometimes 
more) individuals derived from the same fertilized ovum are 
exactly alike in genic constitution. They are truly identical 
as far as heredity is concerned. They are often indistinguish- 
able in appearance. They are necessarily of the same sex. 
These “identical” or monozygotic twins thus afford perfect 
material for the study of the differentiating effects of environ- 
ment. Since they are genetically identical any difference which 
develops between them must be due to some sort of environ- 
mental factor. 

The remaining twins, called fraternal or dizygotic, are de- 
rived from two different eggs or ova, fertilized by two dif- 
ferent spermatozoa. Genetically they are no more alike than 
other siblings. Being conceived and born at the same time 
does not make them any more alike in heredity. But their 
environment, both prenatal and postnatal, must on the whole 
be more alike than that of other siblings. 

Among the fraternal twins abou 
Since sex is determined by the gene 
nals are somewhat less alike genet 
fraternals, Any sex- 
the sex-determining 


t half are boy-girl pairs. 
s, these unlike-sex frater- 
ically than the same-sex 
linked characters—characters carried by 
chromosome—will differ more in unlike- 
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sex than in like-sex fraternal pairs. Prenatal environment is 
probably as much alike for a pair of twins whether they are 
alike or unlike in sex, but the postnatal, social environment 
is ‘‘sex-linked” to some degree. In a boy-girl pair, the boy may 
be color-blind through heredity, the girl not; while the boy 
may develop an interest in mechanical engineering, the girl 
not because of social tradition. 

Among pairs of siblings there are thus four classes to be 
compared: the singly born, the unlike-sex twins, the like-sex 
fraternals, and the identicals. What is to be compared is the 
intra-pair resemblance (or difference) of the several classes. 
If the intra-pair difference is greater for the singly born than 
for fraternals, the cause must be sought in the environment, 
prenatal as well as postnatal. If the intra-pair difference is 
greater for unlike-sex than for same-sex fraternals, the dif- 
ference may be due either to the genes or to postnatal environ- 
ment. If the intra-pair difference is greater for same-sex 
fraternals than for identicals, the fundamental cause must be 
sought in heredity, though environmental factors may accrue 
to heredity as interest accrues to legacies of differing amounts. 
And any intra-pair difference between identical twins must 
in general be due to some environmental factor. Evidently 
identical twins provide an excellent base line for a study of 
hereditary and environmental differentials. 

Twin diagnosis. There is no longer any doubt of the ex- 
istence of the two types of twins which we call identicals and 
fraternals. But as fraternals (like ordinary brothers or sisters) 
sometimes resemble each other closely, good criteria are need- 
ed in order to affect a valid separation in all cases. 

It has long been known to obstetricians that some twin 
pairs are born in a single sac or chorion, and that those so 
born are always of the same sex and closely resemble each 
other. The single-sac twins are known to be derived from a 
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single ovum; they are certainly identicals; but the two-sac 
pairs are also occasionally derived from a single ovum. Con- 
sequently this index is not a sure criterion, even apart from 
the fact that no record may be preserved of this important 
detail. 

Fingerprints, so much used to identify any individual in 
the whole population, are often as much alike in identical 
twins as in the right and left hands of the same individual. 
But even this criterion, taken alone, sometimes leaves the 
investigator in doubt. Modern investigators refuse to depend 
on any single criterion. The best evidence of monozygosity 
is derived from comparing the twins in quite a number of 
anatomical traits such as are determined by heredity without 
being too common in the population. If the chances of two 
siblings being alike in one such trait is 1 in 2, 
their being alike in ten such traits is 1 in ove 
the traits used are the exact color of eyes and o 
and texture of the hair, the close resemblance of the faces, 
the shape and arrangement of the teeth, the color and texture 
of the skin; and identicals must of course belong to the same 
blood group (Newman, 1940). 

The brain-wave pattern which differs notably from indi- 

ividual appears to be identical in identical twins, 
n siblings (Davis & Davis, 1936; Gottlober, 1938). 
bly identicals could be separated from fraternals 
on the basis of close resemblance in an array of physiological 
and psychological tests, but such a procedure would involve 
circular Teasoning in many problems of heredity and envi- 


Tonment. For our purposes a physical diagnosis is the first 
requirement. 


The sampling problem. When the 
on a comparison of fraternal with ide 
ger of error from unrepresentative 
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much alike attract attention and are brought to the investi- 
gator’s attention while those that differ considerably in ap- 
pearance and behavior may be overlooked. It is said that 
fraternal twins who are quite dissimilar often lose track of the 
fact that they are twins and, at least, are not known to be 
twins by their associates. A questionnaire is almost sure to 
yield a sample overloaded with fraternals that are similar and 
thus to yield an underestimate of the average difference be- 
tween fraternals. Probably the most adequate method of se- 
curing an unbiased sample is to start with the birth records of 
a certain district for a certain period and to trace as far as 
possible all of the twins who appear in the record (von Ver- 
schuer, 1940). A fairly adequate method is to start by inquir- 
ing in certain schools or institutions for all individuals who 
have twin brothers or sisters, and then to locate and examine 
all of these twins (Rosanoff, Handy & Plesset, 1937)- 

Identical twins separated in infancy have in several of the 
known cases discovered their relationship because of their 
striking similarity in appearance. If similarity in mental traits 
were closely correlated with similarity of appearance, the in- 
clusion of these cases would bias the sample toward mental 
similarity; but the actual cases show on the whole no greater 
mental similarity than those discovered in other ways (New- 
man, Freeman & Holzinger, 1937). 

The logic of twin studies. Scientific use of twins was one of 
Francis Galton’s pioneer ventures (1875, 1883). Without 
having exact methods available for the diagnosis of identicals 
and same-sex fraternals, Galton was of course wéll aware that 
some twins were very much alike, while other pairs showed no 
more resemblance than other siblings. He sought by case 
histories to determine whether the twins that were very much 
alike as young children grew to differ, and whether pairs show- 
ing a large initial difference became more alike as they grew up. 
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Either effect might be laid to environment, but Galton could 
obtain very little evidence of either. Sometimes twins that 
were originally closely alike diverged because of illness affect- 
ing one of the pair, but otherwise they remained alike up 
into adult life. Twins originally quite different became more 
accentuated in their differences rather than more alike. 
Galton’s logic is perfectly clear in respect to identicals: if 
they are unlike or grow more unlike, the cause must be sought 
in the environment. With Tespect to twins originally much 
unlike, however, Galton’s apparent assumption that they 
should grow more alike in the same home, i.e., that a common 
environment acting on differently endowed individuals should 
make them more alike, if it had any effect at all, is not self- 
evident. It was accepted by some of the earlier successors of 
Galton, but just the Opposite assumption has seemed more 
reasonable to some investigators. In height and weight frater- 
nal twins often grow more unlike as they approach maturity. 
If one has the genes fora tall man and the other for a short man, 
equal nutritive Opportunity is not going to prevent this genetic 
difference from manifesting itself. Unlike individuals may be 
expected to respond differently to the same environment, and 
this is a reasonable expectation in regard to all kinds of ability 
and propensity. The observed divergence of fraternal twins can 
therefore be attributed to heredity. But it is also possible to 
attribute it to environment. The same home is not the same 
environment to children of very different characteristics, The 
same dinner table is not the same environment to the hearty 


The “twin method” developed in Germany (Siemens, 1924; 
see Wilson, 1934) and much used there in the last two decades 
for the study of heredity and environment, consists in compar- 
ing the average resemblance of identicals with that of frater- 
nals. The difference between identicals, due to environment 
alone, is compared with the difference between fraternals, due 
to heredity and environment. The difference between frater- 
nals is greater in practically every trait that has been studied 
(Gottschaldt, 1939). Where it is very much greater, heredity is 
an important factor in causing individuals to differ, but where 
it is only a little greater, the environmental factor is the 
stronger. Mathematical formulas have been developed for 
estimating the relative importance of heredity and environ- 
ment in respect to any given trait. These formulas have rested 
on the assumption that the environment is as similar for a pair 
of fraternals as for a pair of identicals. Probably the assump- 
tion is not far wrong in respect to the somatic characters that 
have usually been studied, since the social environment has 
little effect on these characters; and the method has yielded 
results that are apparently sound and sometimes quite im- 
portant—as in regard to susceptibility to tuberculosis, etc. But 
intelligence and personality may well be much more depend- 
ent on the social environment, and there is evidence, to be 
presented shortly, that the social environment differs more 
for a pair of fraternals than it usually differs for a pair of 
identicals. The excess intra-pair difference of fraternals is 
therefore due to a complex of factors rather than to heredity 
alone; but with a suitable revision of its logic the “twin 
method” may still be of use in studies of intelligence and 
personality. 

“Co-twin control” is the name given by Gesell & Thompson 
(1929) to a third method of utilizing twins. This method deals 
only with identicals and its logic is relatively plain and sim- 
ple. Since identicals are alike in heredity, any difference that 
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develops between them must be due to environment. (Excep- 
tion must be made for certain asymmetries such as right and 
left handedness. As a single individual shows these asymme- 
tries, it is not strange that a split embryo will sometimes de- 
velop them.) Co-twin control is applicable in various ways. 
To discover whether imitation plays any part in the child’s 
assumption of the erect posture, one of a pair of identical 
babies might be prevented from seeing people in that posture 
until his twin was beginning to stand, the question being 
whether the isolated twin would stand on his own initiative. 
This particular experiment has perhaps not been tried but a 
variety of analogous experiments done in this country and in 
Russia have been rruitful enough to indicate that the method 
would be well worth using on a large scale. It was being used 
on a large scale in the USSR when some political interference 
put a stop to the project (Levit, 1935; Luria, 1936; Muller, 
1935). 

The study of identical twins reared apart belongs under 
this general head. If they develop differently, environmental 
factors are responsible, though usually it is not easy to dis- 
cover the exact factors that have produced the difference in in- 
telligence or personality. If separated identicals show greater 
intra-pair differences than unseparated, again environment 
is responsible, and again we cannot usually put our finger on 


the important differentiating factor in the social environment. 
The whole method could be tuned up by giving it a more ex- 
perimental slant. 

Social environment of identical and fraternal twins. Re- 
search on the effects of environment may well start with an 
attempt to discover factors that might probably cause a pair 
of twins to differ. From a rather external point of view twins, 


‘Fora review of methods and recent results in twin study, with bibliography 
of 133 titles, see Carter (1940). 
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whether identical or fraternal, have the same environment. 
They live in the same home, probably attend the same school, 
and are exposed to the same neighborhood, community and 
cultural influences. So it was not unreasonable for the inven- 
tors of the “twin method” already discussed to assume that 
the environment was as much alike for fraternals as for identi- 
cals. Stocks (1930) was perhaps the first to question this as- 
sumption. As he says, it “may involve a fallacy in that many 
dizygotic twins are very different in general body build, 
healthiness, tastes and temperament so that they naturally 
tend to subject themselves, or be subjected, to differences in 
nurture to a greater degree than monozygotic twins who have 
usually the same needs, tastes and inclinations and are rarely 
seen apart during childhood.” The inference is that the envi- 
ronment differs more for fraternals than for identicals. 

In the same year Holmes pointed out the possibility “that 
fraternal twins by virtue of their differences soon get into 
different relations with their environment and come to ex- 
perience very unlike reactions from their associates.” That 
Stocks and Holmes were correct in suggesting that environ- 
ment was more alike for identicals than for fraternals was 
demonstrated by P. T. Wilson (1934) by use of a question- 
naire which was answered by 70 pairs of identicals, 69 of 
like-sex fraternals, and 55 of unlike-sex twins in California. 
To the question, how much they had been separated, identi- 
cals reported much less separation than fraternals; 43% of 
identicals as against 26% of like-sex fraternals had never 
been separated for more than a day. As to companions 76%, 
of identicals as against 52% of like-sex fraternals reported 
having the same chums. Also identicals were more alike in 
dress and food preferences and in liking for games and 
studies. In practically every comparison a larger percent of 
identicals were alike. Wilson concludes that “in many re- 
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spects the identical pairs lived under more similar conditions 
than the fraternals. This fact must be attributed ultimately 
to the influence of their heredity which led, or forced them to 
‘select’ more similar environments.” 

This statement of Wilson deserves emphasis. Unless the 
environment is extremely limited and rigid the individual 
has some choice, and according to his native tendencies he 
will choose one or another effective environment within the 
range of the objective environment. Within the same home 
one child responds more to the father, another to the mother, 
one more to the indoor life and another to the outdoor, one 
more to the mechanical things about the place and the other 
more to the musical opportunities. Within the same home, 
then, two children may have very different effective environ- 
ments, for the reason, at bottom, that they differ genetically. 
Quite possibly this is the most important fact in the whole 
problem of heredity versus environment. 

The interaction of heredity and environment is at least 
one important consideration in the investigation of individual 
differences. Shuttleworth (1935) showed the necessity of tak- 


ing account of interaction in any statistical approach to the 
problem. He had in mind particular] 


y the fact that parents 
providing good heredity for their chil 
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differently and respond differently to the opportunities of- 
fered by the environment. 

We may accept the conclusion that the environment differs 
more for fraternals than for identicals. Another question is 
whether the environment is completely the same for identicals. 
Even in identical pairs that are very harmonious and always 
together, a sort of division of labor or differentiation of roles 
is often apparent, as von Bracken has shown (1936). One child 
is the Aussenvertreter, the “outside representative” or foreign 
minister of the pair. He answers when a question is ad- 
dressed to the pair, he does most of the talking to a stranger, 
he opens the door for a visitor, accepts a present that is held 
out to the pair, and appears to have more interest than his 
twin in other people. Other observers (Schiller, 1937; New- 
man, Freeman & Holzinger, 1937) have reported similar dif- 
ferences between identicals. Even when the twins behave 
almost indistinguishably, their mother will often insist that 
they are very different in certain respects, that one is girlish 
and the other boyish, or that one is the leader and the other 
the follower. How can such a difference arise? Sometimes 
it is traceable to unequal size or vigor resulting from prenatal 
causes, Sometimes it may be imposed by the parents who are 
anxious to discover any distinguishing mark. But a differ- 
entiation of role may arise simply as a measure of economy 
and convenience. Less friction within the pair and more suc- 
cess in dealing with other people will result if it is under- 
stood who shall take the lead. The more harmonious the pair, 
the more we might expect some division of labor to occur. 
In many cases, observers report, the leadership of an identical 
pair is achieved not by a struggle for dominance but by 
mutual consent. 

The important question for us is whether this differentia- 
tion of roles results in a divergence of abilities and person- 
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ality traits. Slight indications of a corresponding differentia- 
tion of personality have been reported by von Bracken and 
his associates. In adolescence identical twins often select 
different occupations (Meumann, 1935; Bouterwek, 1936). 
A pair of girl identicals after finishing their schooling were 
taken into their father’s business office, where one liked the 
work and the other not. The latter by mutual consent took 
over the family housekeeping which she liked. One twin 
showed business ability, the other housekeeping ability. The 
twins meanwhile remained closely attached to each other. 
Such a difference though manifesting itself first in early adult 
life may have been developed through childhood as a result 
of some less obvious differentiation of roles. But the conclu- 
sion is speculative in the absence of developmental studies of 
twins. 

Such differentiation of roles as has been observed would 
probably cause identicals to differ in certain special abilities 
and personality traits, rather than in general intelligence or 
in temperament. 

Prenatal and natal environment. Reference to this period 
of development may appear superfluous in a study concerned 
with heredity and the social environment. Life in utero is 
so sheltered, so we might suppose, that no differences between 
twins could possibly be produced by environmental factors 
operating before birth. But this supposition is far from cor- 
rect. The unborn infant requires a large supply of suitable 
nourishment and of oxygen and can be injured by toxic sub- 
stances from the mother. Twins are competitors for the ma- 
ternal supply of nourishment and not infrequently one twin 
loses out in the competition and dies before birth or is under- 
developed. Identicals as well as fraternals are exposed to this 
danger. And before the child is “brought into the world” he 
has still to undergo the hazards of birth. He may suffer froma 
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brain injury during difficult labor, or he may suffer from 
asphyxia, and the harm may be permanent. Twins are likely 
to be prematurely born, small and delicate and especially sus- 
ceptible to birth injury. So it often happens that one of an 
identical pair is injured and permanently handicapped. Fail- 
ure to take account of these possibilities may lead to serious 
error in the interpretation of twin data, and therefore it 
will not be amiss to consider a recent investigation that lays 
much emphasis on this type of environmental factor. 

Rosanoff, Handy & Plesset (1937) were concerned primarily 
with the etiology of mental deficiency, so far as it could be 
revealed by a study of pairs of twins, one at least of each 
pair being mentally deficient. Their sampling method has 
already been indicated. In the public schools of California and 
in institutions for the feebleminded in seyeral states they 
found 366 mentally deficient individuals known to have twin 
brothers or sisters. They located these brothers and sisters 
and determined their mental condition. In many cases the 
twin brother or sister was found to be feebleminded or to show 
some other abnormal condition such as epilepsy, birth paraly- 
sis or behavior difficulties. If the twin brother or sister was 
normal, the pair was said to be “discordant,” otherwise “con- 
cordant.” Out of 126 pairs of identicals there were 11 pairs 
in which one twin was feebleminded and the other normal; 
that gives 8.7% of discordant pairs. The normal twin serves 
as a control, proving that the defective one had the genes for 
normality and that the defect must have been due to some 
environmental factor. As the case histories indicated that the 
defect had existed from early childhood, the etiological factor 
probably belonged under the head of prenatal or natal en- 
vironment. 

In the same way the percent of discordant pairs was ob- 
tained for same-sex fraternals and for unlike-sex fraternals, 
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and a figure for siblings was taken from another investigator 
(Humm, 1932). The approximate percents are presented in an 
adjoining table. 

Percent of Discordant Pairs 


Normal twins and siblings of mentally deficient individuals 
(Rosanoff, Handy & Plesset, 1937) 


Number of pairs Relationship Percent discordant 
126 Identical twins 9 
93 Same-sex fraternals 39 
189 Unlike-sex fraternals 53 
Siblings 84 


Of the unlike-sex pairs, 
Both twins were abnormal in 47% 
The male alone in 35% 
The female alone in 17% 

Assuming as the authors think it safe to do from their 
case histories that postnatal factors play but a minor role in 
producing mental deficiency and that “the bulk of mental 
deficiency exists from birth,” they compare the percents given 
in the table and ask the following questions. 

1. Why should there be any discordant pairs of identicals? 
Answer (as already given): Because of prenatal and natal 
factors. 

2. Why should there be many more discordant pairs of 


same-sex fraternals than of identicals? Answer: Because the 
fraternals differ in heredity. 


3- Why should discordance be more common in unlike- 
sex than in same-sex fraternals? And why should the male 
twin in such pairs be mentally deficient more often than the 
female? Answer: Probably because of some sex-linked factor 
in early development, the same, perhaps, that causes the ex- 
cess of stillborn males. 

4. Why should discordance be so much more common in 
singly born siblings than in fraternal twins? Answer: Because 


[16] 


of prenatal and natal factors, the same factors that cause 
mental deficiency to be more common among twin-born 
than among singly born children. Prematurity and under- 
weight at birth, with resulting brain injury, are more com- 
mon in twins. 

From certain additional data the authors show that these 
conditions that favor birth injury are very common in the 
histories of mentally deficient individuals—about eight times 
as common, they estimate, as in the general population. All 
the evidence seems to them to point to the great importance 
of these prenatal and natal factors, and leads them to believe 
that “scarcely more than one-half of the cases of mental de- 
ficiency are of hereditary origin.” 

Since the investigation under review included no systematic 
study of the postnatal environment, social and educational, 
the authors quite possibly overestimated the importance of 
the prenatal and natal environment. Other studies (Strauss, 
1939; Kephart, 1939) indicate that in children showing no 
sign of brain injury suitable education can produce an ap- 
preciable intellectual improvement. Even a small gain would 
take many individuals out of the class of feebleminded into 
the borderline group at least. But the authors last cited and 
many others admit the existence of a large group of mentally 
deficient individuals who are such because of prenatal and 
natal factors. 

Rosanoff and his associates believe that birth injury is 
much more common than has been recognized. The injury 
may not be noticed at the time and yet may later give rise 
to some degree of mental deficiency. “Hereditary factors de- 
termine merely the potentially maximal intellectual develop- 
ment that may be obtained by a given individual.” This full 
potentiality will not be realized except under favorable con- 
ditions, There must not be any prenatal condition leading 
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to underdevelopment of the brain. There must be no cerebral 
injury during birth. In infancy and childhood there must be 
no serious head injury or disease affecting the brain. And on 
the positive side there must be such home, school and other 
environment as will properly stimulate intellectual develop- 
ment. “It is a question whether all these conditions’are ful- 
filled for more than a limited minority of individuals in con- 
temporary society.” 

The authors are thus led to formulate the concept of “rela- 
tive mental deficiency.” An individual may have normal or 
even superior intelligence and still be relatively deficient in 
that he has not realized his full genetic potentiality. When 
for example the authors found a pair of identical twins hav- 
ing intelligence quotients of 150 and 118, they argued that 
the one with IQ 118 was relatively deficient since his heredi- 
tary potentiality must have been the same as his twin’s. The 
same argument would apply to any pair of identical twins 
showing a considerable difference in ability, 
case the possibility of birth injury in one tw 
excluded before the pair can be used in de 
effects of social environment, In crucial cas 


examination or at least a good medical hi 
to be essential. 


and in such a 
in needs to be 
monstrating the 
es a neurological 
story would seem 


Physical and intellectual resemblance of twins. Of the 
numerous studies of twins reared together, 
have yielded very similar results, 
of the most complete and accurat 
Chicago investigators, Newman, 
(1937), respectively a geneticist, a 
cian—a very desirable combinatio: 
measured identical and fraternal 
identical twins reared apart. A t 
differences and correlations for e 


which in general 
we will take notice of one 
e, that of the University of 
Freeman and Holzinger 
psychologist and a statisti- 
n for such a study. They 
twins reared together, and 
able showing the intra-pair 
ach of these three classes will 
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aa 


be discussed at this point so far as concerns the twins who 
were reared together. For a much sharper statistical analysis 
than can be attempted here reference is made to the critical 
review by McNemar (1938) and the reply of Holzinger (1938). 


Differences Between Twins 


(Newman, Freeman & Holzinger, 1937, PP- 72 344) 
Identicals reared Identicals reared 


Fraternals together apart 
Stature 4.4 cm 1.7 cm 1.8 cm 
Weight 10.0 lb 4.1 lb 9.9 Ib 
Binet IQ 9.9 points 5.9 points 8.2 points 


Correlations Between Twins 


(Ibid., pp- 97» 347) 
Identicals reared Identicals reared 


Fraternals together apart 
Stature 645 932 (969) 
Weight 631 917 (886) 
Binet 1Q 631 881 (787) 


Note. These correlations (except those in parentheses) have been cor- 
rected for age, and the last value in the table (767) has been corrected 
for range, according to a suggestion made by McNemar (1938) and 
accepted by Holzinger (1938). Such correction is necessary because the 
separated identicals, taken as a group, were rather uniform in intelli- 
gence, their distribution giving an SD of 19.0 points as against 17-3 for 


the identicals reared together. 
es and correlations (and from the 


whole distributions) the authors reach the conclusion that 
intelligence is more affected (differentiated) by the environ- 
ment than are such physical characteristics as height and 
weight. In other words, the share of the environment in the 
production of individual differences is greater in respect to 
intelligence than in respect to height and weight. The share 
of the environment is represented by the intra-pair difference 


of identicals (who are equal in heredity), while the difference 


between fraternals represents the combined effect of heredity 
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From these differenc 


and environment. The argument is that of the “twin method” 
already discussed and is subject to the same limitations. But 
for a moment let us consider the figures as they stand. 

Consider first the table of differences. The fraternals always 
differ more than the identicals, but they differ 2.6 times 
as much (4.4/1.7) in stature and 2.4 times as much (10/4.1) 
in weight, as against only 1.7 times as much (9-9/5-9) in 
intelligence. Or, inverting these ratios, we say that the share 
of environment in producing the difference between frater- 
nals is 39% in stature and 41% in weight, as against 60% in 
intelligence. On the face of the returns environment counts 
for much more in intelligence than in height and weight—as 
would indeed seem quite reasonable. 

The argument breaks down, however, when we take ac- 
count of the error of measurement which is relatively large 
in the case of the 1Q. Retest of the same person within a week 


P or down, averaging 
s a fair estimate of the 


estimate of 3.1 points 
een identicals, and of 8.5 points net for 
ternals then differ 2.7 times as much as 
or the share of environment is 3-1/8.5 = 36%. 
nce errors of measurement in the physical traits, 
too, but they are quite small and allowance for them would 
not change the ratios very much. With allowance made for 
errors of measurement, then, the ‘ 


‘share of environment” is 
approximately the same for intelligence as for the physical 
traits considered. 


the IQ correlations are raised to about .66 for fraternals and 
.93 for identicals. Thus the resemblance of fraternals was 
about the same in the three traits, the resemblance of identi- 
cals much higher but about equal in the three traits. The data 
afford no ground for making any distinction between the 
three traits, as concerns the shares of heredity and environ- 
ment. 

Having convinced ourselves (in considering the “twin 
method”) that the environment differs more for fraternal 
than for identical twins, we cannot derive much information 
from a comparison of the results from the two classes of twins. 
From the results on identicals we can infer that environment 
can cause a certain amount of difference between individuals 
of the same heredity, and that the differentiating effects of 
environment are about equal in physical traits and in in- 
telligence, when the identicals are reared together. 

As to fraternals, we know that they differ more or less in 
heredity, and that their effective environments differ in (par- 
tial) conformity with their difference in heredity. Because 
of this combination of factors, fraternals differ more than 
identicals and they seem to differ about as much in intelli- 
gence as in physical traits. The interaction of heredity and 
environment in the case of fraternals leaves little chance for 
separating the two factors and assigning to each its share. 
There is really little point in comparing fraternals and identi- 
cals; there is more point in comparing fraternals with ordi- 
nary siblings, since the hereditary difference should average 
the same while the environment would on the whole be more 
alike for twins than for other siblings. 

Identical twins reared apart. The first pair of separated 
identicals to be tested and carefully studied was that reported 
by H. J. Muller (1925). The principal series of such pairs was 
gathered with much labor over a period of years by the 
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Chicago group, Newman, Freeman & Holzinger, and reported 
in their book on “Twins,” 1937. They discovered, measured 
and tested 19 pairs of identicals who had been separated in 
infancy or early childhood and reared in different families 
and communities. Another pair has been added by Gardner 
& Newman (1940). And a British pair, reared apart up to the 
age of nearly ten years, has been studied by Saudek (1934). 
Diagnosis of monozygosity was carefully made in all these 
cases. The correlations and average differences for the 19 
pairs of Newman, Freeman & Holzinger have been included 
in the tables on p. 19. Inclusion of the additionai cases would 
make only slight differences in these tables. 

The following table presents certain data for each of the 
separated identicals. With regard to prenatal and natal en- 
vironment, the case histories of the pairs numbered 1 and 8 
Suggest the possibility that the twin with lower IQ in each 
of these pairs got a poor start and perhaps suffered a slight but 
permanent handicap. 

For the most part the environments in which the twins of 
the same pair were brought up did not differ extremely—not 
more than would be true of children brought up in the same 
community. In a few instances the difference was rather ] 
The greatest difference in education occurred in the ca 
two girls one of whom was reared in a good farming region 
and who went through college and became a school teacher, 
while her twin grew up largely in the backwoods and had only 
two years of regular schooling. This girl however obtained em- 


arge. 
se of 


Some Data from Identical. Twins Reared Apart 
(Newman, Freeman & Holzinger, 1937; Muller, 1925; Gardner & 
Newman. 1940; Saudek, 1934) 


Environmental Differences 


Age . 
Age at g! 2. in a 1Q 
See Sex| Sepa- ech 1.in | Estimated Rao d Differ- 
ration | >" | Years of | Educa- Sac, 1 ence 
78 | School- | tional |, oc 
ing |Advantages| dvantages| 
Ir f | 18mo.] 35 14 37 25 24 
2 f | 18 mo. 27 15 32 14 12 
18 m I yr. 27 4 28 31 19 
4 f s5 mo. | 29 4 22 15 17 
12 f 18 mo. 29 5 19 13 7 
I f | 18 mo. 19 1 I5 27 12 
17 m 2yr. 14 o 15 I5 10 
8 f 3 mo. 15 I 14 32 15 
3 m 2 mo, 23 I 12 15 -F 
14 f 6 mo. 39 o 12 15 ew 
5 f | 14mo. | 38 I II 26 4 
13 m | 1mo.| 19 o II 13 1 
10 f I yr. 12 I 10 15 5 
15 m lyr. 26 2 9 7 1 
7 m I mo. 13 o 9 27 TOR 
19 f 6 yr. 41 o 9 14 = 
16 f 2yr. II o 8 12 2 
6 f 3 yr. 59 ° if 10 8 
9 m| 1mo.| 19 o 7 14 6 
Muller f | 1mo. | 30 9 ? ? = 
Gardner 
& Newman| f 1mo. | 19 o 2 ? TA 
Saudek m| 1mo. | 20 o ? ? +4 


Note. The estimated differences in educational and social advantages are in 
“points” with a maximum possible of 50. From the case material each of five 
judges rated the environmental differences between every pair of twins on a 
scale of 10 points, and the figure given in the table is the sum of these five 
ratings. A minus sign before an IQ difference means that the twin who re- 
ceived the higher rating for educational advantages obtained the lower IQ. 


Another pair of young women had been separated in in- 
fancy and one had been reared on a good farm and had gone 
to school only for the eight grades, while the other had lived 
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in a small town, gone through high school, studied music and 
engaged in clerical work. The town girl’s IQ as determined by 
the tests was 106 while the farm girl made only 89. In spite 
of this large difference in the tests the country girl gave the 
impression of being fully as intelligent, or competent, as her 
twin sister. 

A pair of young men from Tennessee had been brought 
up, the one in a small town where he went through high 
school and engaged in business, the other back in the moun- 
tains with irregular schooling amounting to eight grades at 
the most. Tested at the age of 25, the mountain boy obtained 
an IQ of 77, the town boy of 96. 

Identicals reared apart—treatment of data. 
main ways of treating the data from separated 
more obvious way is to compare them with 
reared together, as can be done either by comp 
difference between twins in the one class with 
ing difference in the other cla 
relation between the 
Either method is esse 
The difference has to 


There are two 
identicals. The 
identical twins 
aring the mean 
the correspond- 


ss, or by comparing the cor- 
paired individuals in the two classes. 


ntially a study of intra-pair variance. 
be taken without plus or minus sign, 
because in the identicals reared together there is no known 
differentiating factor to give either twin a distinctive place 
in the pair. Because the intra-pair difference is taken with- 
out sign, it needs to be corrected for the chance error of 
observation, as was done on page 20. 

The other way of treating the data is to look for environ- 
mental factors that might differentiate the members of a 
separated pair and to determine whether a given factor has 
produced a significant difference between the favored and the 
disfavored twins taken as a group. For example, if it can be 
seen that one twin has received better educational advantages 
than the other, in each pair, we can determine whether there 


is a significant difference in IQ in favor of the better educated 
twins. Here each difference has a sign, plus or minus, and the 
average difference (account being taken of the signs) does 
not need to be corrected for chance errors of observation. It 
is important to notice this distinction between the two meth- 
ods of treatment. Suppose the mean difference between identi- 
cals to be g points IQ; this difference does not exceed the 
error of observation and therefore does not indicate any true 
difference. But suppose, in a sample of identicals reared 
apart, the better-educated twin averages 5 points higher in 
1Q than the other. This may be a significant difference (given 
an adequate sample), for the chance errors of observation 
would not favor either class of twins as against the other class. 

Taken without regard to sign; the average IQ difference 
between separated identicals is 7.6 points. Correction for 
chance errors of observation would bring this difference down 
to 6 points net, a figure to be compared with the estimated 
net difference of 3 points between identicals reared together, 
and of 15 points or more between children paired at random 
from the same community. It is probable, then, that environ- 
ment did make these separated twins differ in tested intelli- 
gence, though not to any such extent as obtains among the 
children of a community. 

When the IQ differences are averaged with account taken 
of sign, the twin having the advantage in educational oppor- 
tunities usually surpasses the other. On the average the IQ 
was 6.0 points higher for the better-educated twin. This dif- 
ference is statistically reliable, being over g times its Standard 
Error. It seems safe to conclude that when one of a pair of 
identicals has been afforded better educational advantages than 
the other, the better-educated one will on the whole do better 
in the intelligence tests. 

However, there were only 6 pairs differing very much in 
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the amount of formal schooling received. These 6 show an 
average superiority of 13 points in IQ. The remaining pairs 
show only a small and unreliable IQ superiority for the better- 
educated twin (3 points on the average, and only 1 point when 
the two cases of possible prenatal handicap are omitted). It 
appears, then that rather a large educational advantage is 
required to give any dependable superiority in tested in- 
telligence. 

Years of schooling are of course not an adequate measure 
of educational advantages. Newman and his colleagues en- 
deavored to do a little better by going over the case histories 
of their 19 pairs and estimating the educational difference 
between the twins by aid of a rating scale. The ratings are 
given in our last table. There is a correlation of +.79 between 
the estimated educational difference and the obtained differ- 
ence in IQ. This substantial correlation depends largely but 


not wholly upon the few pairs whose education was very 
unequal. 


The authors of this extensive study, 
themselves separately and independently 
ings In respect to intelligence, 
but two of the three, at least, a 


mental inequality is needed to 
in intelligence. 


Freeman (1937) says: The data indicate “ 
ment may affect all kind 0 
and social; that this inf 
greatest importance; and 
or debased to a degree whi 


Holzinger (1935) says: “Mo 


when they express 
regarding the find- 
differ somewhat in emphasis, 


gree that rather large environ- 
produce any reliable difference 


that environ- 
f traits, intellectual, temperamental, 


Newman (in Gardner & Newman, 1940) says: “Where en- 
vironmental differences are rather large fairly large differences 
result. Possibly, and even probably, we are dealing here with 
a matter of thresholds of influence and that, unless a certain 
threshold of difference is reached, the organisms do not re- 
spond differentially. . . . The geneticist of the group of 
authors must confess . . . that throughout the whole study of 
identical twins reared apart he was much more impressed 
with the very great intra-pair similarities of these twins, after 
they had been exposed to all sorts of environmental differ- 
ences, then he was with their differences. .. . Nevertheless . . . 
fairly large environmental differences do modify physical, 
mental and temperamental traits and produce proportion- 
ately large differences even between hereditarily identical in- 
dividuals.” 

City and country environments. In 8 of the 21 pairs of 
separated identicals, one child was reared in the country and 
the other in a town, large or small. These cases afford a small 
amount of data for testing the hypothesis that the country is 
a less stimulating intellectual environment than the city or 
town. Three of these pairs are included in the list of those 
who had very different amounts of schooling, and in their 
cases the country child's IQ was 17, 19, and 24 points lower 
than the city child’s. In the other five pairs, the amount of 
schooling was the same for both city and country child, and 
the IQ difference in favor of the city child was 10, 8, 6, —1, 
and —1 points, averaging 4.4 points. For the 8 pairs taken 
together the average difference in favor of the city child is 
10 points, not far from the average usually found in compar- 
ing samples of city and country children, but as far as the 
evidence goes the difference is mostly due to schooling. 

The question whether the difference usually found in the 
intelligence of city and country children is due to a selective 


[27] 


migration of the better stocks to the city, or to a difference 
in environmental stimulation, or simply to inadequate tests 
so constructed as to favor the city children, is obviously one 
of great importance. The literature on this question will not 
be reviewed in this report. It is worth noting that, while most 
studies have shown an average difference in favor of the city 
child, and while some studies have found evidence of a selec- 
tive draining off of a disproportionate number of the more 
intelligent individuals into the cities, the recent testing of 
all the children who were born in Scotland on certain days 
in 1926 showed no difference between city and country chil- 
dren, on the average. This is one of the fairest samplings ever 
made for intelligence testing. The author makes the point 
that the rural Scottish children suffer no handicap in respect 
to schooling since the country schools are supplied with well- 
trained teachers (Macmeeken, 1939). 

Environment and personality. Newman, Freeman & Holz- 
inger attempted to obtain some measures of temperament and 
personality but the available tests were not very good as is 
shown by the fact that these tests yielded no greater differences 
between fraternals than between identicals reared together. 
According to the tests, the identicals reared apart differed no 
more in personality than identicals reared together. Nor was 
there any measurable relationship between difference in so- 
cial environment affecting the twins of a pair and amount of 
personality difference. The general impression of the in- 
vestigators from personal contact with the separated identi- 
cals was to the effect that social attitudes were much dependent 
on the environment, while there was scarcely any effect on 
the temperament and deeper traits of personality (Newman, 
1940, pp. 182, 193-196). In some cases there were personality 
differences corresponding to what one might expect from the 
known environmental differences. The college-educated 
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schoolteacher had a polished manner, was careful of her per- 
sonal appearance and sought to produce a favorable impres- 
sion; while her twin, the little-educated assistant in the print- 
ing office, was “all business, without social charm or concern 
about how she impressed others.” The farm girl was muscular, 
masculine and deliberate, while her city-bred twin was “far 
more excitable and responsive, almost neurotic.” But the 
young man from the mountains who had engaged in a good 
deal of illegal activity appeared to be identical in personality 
traits with his twin, the steady, respected citizen of a small 
town. Both were rather individualistic and stubborn, but ex- 
pressed these traits differently in conformity with their re- 
spective social backgrounds. In the German studies ot crimi- 
nals (Lange, 1930, 1937; Kranz, 1936, 1937) the “equivalence” 
of certain forms of illegal behavior with certain forms of 
legal behavior has been pointed out. They are equivalent in 
the sense that both identical twins may be behaving accord- 
ing to the same inherent tendency, though the form of the 
behavior is quite different from the social point of view. 

Conclusions from the twin studies. If we return now to 
the results on the intelligence of identical twins reared apart, 
two conclusions seem probable even though the sample is still 
far too small to make either conclusion sure. In the first place, 
radical differences in education can create substantial differ- 
ences in intelligence, so far as intelligence is measured by our 
tests. Differences in IQ as great as the standard deviation of 
the population have been found in several instances, corre- 
sponding to large differences in educational advantages. We 
can conclude that the educational environment, taken in a 
broad sense, has a marked effect on such intelligence as we 
are now able to measure. 

In the second place, however, the differences between 
identical twins reared apart are remarkably small except in 
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those cases where the contrast of educational advantages was 
very great. For the majority of the separated identicals the 
IQ difference was no greater than for identicals reared to- 
gether. When individuals of identical heredity are subjected 
to environments differing about as much as those of the chil- 
dren in an ordinary community, such identical twins differ 
much less than the children of such a community. Therefore 
the differences found among the children of an ordinary 
community are not accounted for, except in small measure, 
by differences in homes and schooling. To repeat—if the dif- 
ferences in intelligence found among the children of a com- 
munity were mostly due to differences in home and school 
environment, these differences would remain almost in full 
force even if the heredity of all the children were made identi- 
cal. But when a trial is made of this hypothesis by placing 
identical twins in different families not too different in en- 
vironment, the twins show only a small fraction of the dif- 
ference found in the community at large. 

These two statements—(1) that differences in environment 
can produce substantial differences in intelligence, and (2) 
that the differences actually present in a community are not 
due mostly to differences in environment—may appear mutu- 
ally contradictory. That they are not contradictory has been 
emphatically pointed out by several students of the nature- 
nurture problem. For example: 

Thorndike (1914): “I£ the environments are alike with re- 
Spect to a trait, the differences in respect to it are due en- 
tirely to original nature; . . . if the original natures are alike 
with respect to a trait, the differences in respect to it are due 
entirely to differences of training. . . . Many disagreements 
spring from a confusion of what may be called absolute 
achievement with what may be called relative achievement. 
A man may move up a long distance from zero and neverthe- 
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less be lower down than before in comparison with other men” 
who have moved up still farther. “The commonest error. . . 
is that of concluding from the importance of . . . heredity that 
education and social control in general are futile. . . . To the 
real work of man for man,—the increase of achievement 
through improvement of the environment,—the influence of 
heredity offers no barrier.” 

Schwesinger (1933): “Elimination of the lower mental 
levels, as advocated, or elimination of the upper mental levels, 
as feared, by present eugenists, would greatly reduce the 
biological range of native brightness. If the biological factor 
in variation is thus restricted, the relative importance of the 
nurture factor will, ipso facto, become greater. . . . Equaliza- 
tion in educational opportunity, i.e., decreasing the nurture 
variable, would render more significant the nature variable 
in producing variance in measured intelligence.” 

Shuttleworth (1935): “The data of Burks indicate very 
clearly that inter-family environmental differences account for 
a much smaller proportion . . . of the variance . . . in intelli- 
gence than do hereditary differences. . . . The inferiority com- 
plex which many educators and environmentalists have cre- 
ated for themselves by the misinterpretation of these and 
similar data is a most bizarre phenomenon. It does not follow 
that the general level of the environment is a relatively un- 
important factor in determining the general level of intelli- 
gence, but only that environmental differences are relatively 
small in comparison with hereditary differences in determin- 
ing individual differences in intelligence. Even if environ- 
mental differences accounted for zero percent and hereditary 
differences accounted for 100% of the individual differences 
in intelligence, it would still be true that the general level of 
the environment would be a most important factor determin- 
ing the general level of intelligence.” During the past century 
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there has occurred a notable “leveling up” of the environment 
in respect to education, public health, economic conditions, 
etc., and consequently the share of heredity in the remaining 
individual differences has been increased. 

Needs for further research on twins. The sample of identical 
twins reared apart, the most important group for scientific 
purposes, needs to be enlarged, as it probably will be with- 
out concerted effort, now that the interest in this line of 
study has become widespread. Given a long time-perspective, 
an organized group could improve this line of investigation 
by working through placement agencies. Whenever a pair of 
twins is separately placed, diagnosis of the kind of twin should 
be made, the birth history and any signs of birth injury 
should be included in the record, and the twins should be 
followed along with close attention to environmental differ- 
ences. Little that is definite is known of the relative impor- 
tance of numerous environmental factors that vary from home 
to home and from one community to another. Even without 
separate placement of identicals, the method of co-twin con- 
trol could be made to answer a good many questions regarding 
the value of this or that factor that holds some promise for the 
improvement of the population. 

Identical twins reared together but separated in adult life 
and following quite different lines of work might throw light 
on a question that has not been considered in these studies. 
Does intelligence (so far as measured by the tests) deteriorate 
unless kept in working order by intellectual activity? Most 
of the identicals reared apart who showed large differences 
were adults who had been out of school for years, while the 
identicals reared together were not over 18. There is a chance 
that the differences shown were due to Occupation rather 


than to early environment. At least the question is worth 
settling. 
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FOSTER CHILDREN 

It has appeared to investigators of heredity and environ- 
ment that the careers of foster children offer good material 
for study. In contrast to own children, whose heredity and 
environment are supplied by the same parents, foster chil- 
dren get their genes from their own parents and their home 
environment from their foster parents. The two sets of in- 
fluences are not so inextricably intertwined as in the case of 
own children. Foster homes at the present time are carefully 
selected by expert child-placing agencies and are doubtless 
much better on the average than the homes provided by the 
own parents. So far as intelligence and personality depend on 
early home environment, we should expect foster children to 
develop according to the level of their foster homes rather 
than according to the lower level of their own homes or of 
their own parents. 

Besides the scientific interest there is a very practical need 
for discovering how well foster children succeed in life. The 
demand for children to be adopted exceeds the supply, and 
many couples wishing to adopt a child are from the edu- 
cated sections of society whose own birth rate is low. If pros- 
pective foster parents are assured that by supplying a good 
home, excellent care and full opportunities for education 
they can rear a child to take the place which they would 
desire him to take in the community, without regard to the 
child’s own parentage, this assurance will be highly impor- 
tant for the foster parents and for social control. On the 
strength of some positive findings which will have to be 
scrutinized in this report, the suggestion has been made that 
society, instead of seeking to minimize the fecundity of feeble- 
minded women, should utilize them as breeders of children 
for adoption into high-level homes. Such a proposal evidently 
calls for as thorough a checking over as would be given to 
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the design of a suspension bridge. Serious consequences would 
result from carrying out the proposal if parentage really counts 
for a great deal by way of biological transmission of potentiali- 
ties. Society cannot afford to make a mistake here. Society can 
rightfully demand of its scientific workers a thorough investiga- 
tion of the questions at issue. 

Though closely interwoven, the scientific and practical 
interests in this problem are far from identical. Immediate 
practical interests are well served by investigations showing 
how foster children turn out when their parentage is inferior 
or unknown but when they have been carefully sifted by the 
placement agencies and distributed so as to match the child 
with the foster family as closely as possible. A scientific analy- 
sis needs to go much farther than this in the direction of 
Separating environment from heredity. It needs to know he- 
redity rather than merely parentage which is after all only a 
rough index of the individual’s genetic constitution. And it 
needs to be assured that the child’s foster home does not con- 
form to his heredity, or else to know the degree of conformity 
present in the given sample. 

Before proceeding to review the attempts which have been 
made to utilize foster children in the study of heredity and 
environment, it will be well to envisage the investigator's 
needs and to ask how far his requirements are met by the 
system of foster child placement. 


The investigator's requirements. There are two ideal ex- 


periments: to apply different environments to individuals of 
the same heredity, and to apply the same environment to 
individuals of diverse heredity. Either hold heredity constant 
and let environment vary, or vice versa. Except in the case of 
identical twins reared apart neither of these ideals can be 
more than approximated in foster child studies, 

Consider first what can be learned from siblings who are 
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separated and brought up in different foster homes. Their 
heredity is not identical by any means, but it is more alike 
than that of unrelated children. Resemblances that are due 
to heredity will persist in full force though the siblings are 
separated, while resemblances due to a common home en- 
vironment will not be produced as they are in siblings reared 
together. In measurable traits, such as tested intelligence, the 
difference between separated siblings is compared with the 
difference between unrelated individuals, on the one hand, 
and on the other with the difference between siblings reared 
together. Suppose unrelated individuals, paired at random, to 
differ by 15 points on some scale of ability or personality, 
while siblings reared together differ by only 10 points. If now 
the separated siblings differ by 15 points, their common 
heredity is counting for nothing; but if they differ by only 
10 points, the same as siblings reared together, then the en- 
vironmental differences between the foster homes are counting 
for nothing. If the actual difference lies between 10 and 15 
both factors must be having some effect and their relative 
importance can be estimated. 

Of course the investigator would make certain sampling 
requirements. He would need a fairly large sample and he 
would be on his guard against biased sampling. He would 
insist that siblings be not systematically placed in similar 
homes. If he had complete control he might place them in 
radically different homes so as to bring out the full force 
of environment, but he would be satisfied if the placement 
were random. If, however, the truth is that siblings are usually 
placed in similar homes, the similarity of environment will 
be pulling together with similarity of heredity, just as in 
siblings reared together, and the recourse to foster children 
will be futile. 

Gonsider next what can be done with foster siblings, who 
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are unrelated children brought up in the same home. Here 
environment is the constant and heredity the variable. If the 
common environment has no effect, these children will differ 
as much as other unrelated children, while if only environ- 
ment counts they will be as much alike as true siblings reared 
together. Here again the sampling problem is serious, since 
the investigator wishes to assume that the foster siblings 
differ in heredity as much as children taken at random. If the 
truth is that each foster home gets children of similar par- 
entage, the investigation is spoiled because heredity and en- 
vironment are allowed to pull together. 

An orphanage is a foster home and its inmates are in a sense 
foster siblings, unrelated children reared in a common en- 
vironment. So far as the environment is the same for all, the 
differences among the children in an orphanage must be due 
to heredity (or to environment previous to reception into the 
orphanage). On the whole the orphanage children have been 
less subjected to divergent environmental pulls than the 
children of a.community, and we should expect the scatter 
of intelligence, for example, to be smaller in an orphanage 
group than in a comparable control group in the community. 
The difficulty is to assure a control group that shall be truly 
comparable in heredity to the orphanage group. The object 
in this line of investigation is to hold environment constant 
and see how much the individuals differ because of heredity. 

Conversely, let us take large samples of children, presum- 
ably equal on the average in heredity, and place them in 
foster homes of different grades. Place one sample in the 
highest class of homes and another sample in mediocre 
homes. (We cannot expect the placement agencies, just for 
scientific purposes, to place a sample in definitely bad homes.) 
If the sample placed in the better homes 


develops better in- 
telligence or personality, 


some influence of environment is 
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demonstrated; but if the difference is smaller than that be- 
tween own children reared in the two classes of homes, heredity 
also is a factor. By comparing the two differences we can ob- 
tain some estimate of the relative potency of heredity and 
environment. The method is obviously susceptible of ampli- 
fication by the use of several grades of foster homes. The home 
environments can then be measured or rated in respect to 
income, parents’ education, child care, etc., and the child’s 
development correlated with these variables in the hope of 
discovering which environmental factors are of real impor- 
tance. Children placed at a very early age can be compared 
with those placed at the age of four or eight years, so as to 
determine whether very early environment is as important as 
is often believed. 

The sampling problem is somewhat different here. The in- 
vestigator needs to have samples of equal heredity placed 
in homes of each degree of excellence. If the more promising 
children are placed in the better homes, heredity and environ- 
ment will be pulling together and no direct conclusion can be 
drawn from the results, though adequate statistical treatment 
may still extract some probable conclusions provided a meas- 
ure is afforded of the promise of each child at the time of 
placement. 

A plan of investigation which escapes the difficulties of 
sampling consists in determining the change of the same indi- 
vidual resulting from a change of environment. The object 
is to hold heredity constant by using the same individual and 
to alter his environment. For example, measure a child’s IQ 
before placement in a foster home and again after a year, two 
years, five years of exposure to the improved environment. 
A large sample of children is still desirable but each child’s 
earlier and later performances are directly compared. -The 
difficulty here lies not in the sampling but in the uncertainties 
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of the measuring devices, such as the intelligence tests for dif- 
ferent age levels. The intelligence tests are a complicated 
empirical measuring instrument, depending for their validity 
on accurate standardization at the successive age levels. If the 
standardization has been imperfect a false appearance of 
change (or of no change) in the individual’s IQ will be 
created. Since the tests are after all rather well standardized 
the errors from this source are not large in amount but they 
may be large enough, as some investigators have found, to 
make it uncertain whether foster children have or have not 
improved in their improved environment. 

Intelligence testing in the first few years of the child’s life 
encounters a more serious difficulty. We can put the infant 
through certain tests and determine whether his sensorimotor 
development is proceeding at the average rate, or how much 
accelerated or retarded he is in the development appropriate 
to his age. But we are not sure that the function we are meas- 
uring is the same as is later measured by the intelligence tests. 
Apparently it is not the same, since the infant tests do not 
enable us to make any close prediction of his IQ as it will be 
at the age of six years or later. Prediction is very poor even 
when the child remains in his own home (Hallowell, 1932; 
Furfey & Muehlenbein, 1932; Honzik, 1938; Bayley, 1940; 
J. E. Anderson, 1940; Cattell, 1940). If therefore a child tested 
in infancy and again after a few years in a foster home gains 
in test performance, we cannot be sure the change is due to 
environment. 

(In a sense the individual's heredity changes as he develops; 
different hereditary potentialities come into operation. The 
adolescent boy's voice changes from a childish treble to a 
manly bass, not because of any change in the environment, 
but because a previously inoperative hereditary potentiality 
comes into play. The awakening of intelligence in the first 
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few years is probably a similar process. For one thing, it de- 
pends in part on the use of language, and intelligence testing 
is therefore difficult until the child has some mastery of this 
tool.) 

Even when the child is old enough to be given a genuine 
intelligence test, he may be frightened or negativistic and 
fail to do himself justice, as has often been shown by experi- 
enced testing psychologists (as Updegraff, 1932). The condi- 
tions in which orphans and other dependent children are 
tested before placement must prevent many children from 
measuring up to their full ability. “The child is at a disadvan- 
tage, emotionally. He has just been turned over to the agency, 
usually following a traumatic experience such as loss of a 
parent, the breaking up of a home. He is in a hospital or 
temporary boarding home, pending a more permanent dispo- 
sition of his case, and a psychometric examination is requested 
as an aid in determining his suitability for adoption or other 
placement” (Schott, 1937). Such is the comment of a psy- 
chologist well acquainted with the placement of children in 
foster homes. Even if the examining psychologist succeeds in 
obtaining good “rapport,” an allowance of a few points in 
IQ would not be unreasonable, and the later test must show 
a gain of more than these few points to demonstrate any effect 
of the improved environment of the foster home. 

Something of a dilemma confronts the investigator: If he 
studies the changes that occur in children adopted when they 
are old enough to be satisfactorily tested, he does not discover 
the effects of very early environment; if he chooses to work 
on children adopted in infancy his knowledge of the indi- 
vidual child’s initial level is inaccurate. He cannot then place 
much reliance on pre-tests but has to judge the promise of 
the child from what he can learn of the child’s own parents, 
their occupation, education, family background and perhaps 
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their tested intelligence. He has to use large samples and make 
his question somewhat less precise. He now asks whether 
children of inferior parentage placed in superior foster homes 
do better than children left in inferior homes, and whether 
they do as well as the own children of superior parents in 
their superior homes. 

How far do foster children meet the investigator's require- 
ments? The requirements in question are those of unbiased 
sampling. The investigator wishes to have foster children 
fairly representative of their own parentage, so that he may 
compare their intelligence and character after a stay in their 
foster homes with what could be predicted from their paren- 
tage. He wishes to have the childen placed unselectively so 
that he can fairly compare the samples placed in foster homes 
of different grades and attribute any differences which appear 
to the different home environments. Since the investigator has 
no hand in the placing of foster children we need to look into 
the interests of those who do control placement. We have to 
consider the laws of the State, the policies of placement agen- 
cies, the desires of prospective foster parents and the desires 
of the child himself. As can readily be imagined these interests 
are not at all in line with the requirements of the investigator. 
We will consider briefly the populations from which foster 
children are drawn, the eliminations from these populations 
before placement, the question of selective placement, and the 
investigator’s sampling of foster children after a period in their 
foster homes. 

There are really two populations of children who are candi- 
dates for placement in foster homes. (1) Children who become 
available, not usually in the first months of life but at any 
age up into adolescence, are orphaned or deserted or judged 
to be neglected and maltreated by their parents, or their 
parents and other relatives cannot or will not support them. 
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A proportion of the parents have been placed in institutions 
for the insane, defective or criminal. The parentage of this 
class of children varies but on the whole is distinctly below 
the general average in education, economic competence, men- 
tality and behavior. On the average it is safe to say that the 
children are of “inferior heredity,” though it is a mistake to 
assume inferior heredity for any particular child because of 
his inferior parentage. (2) Children who become available 
directly after birth are usually (70-90%, according to the ex- 
perience of Freeman’s group in Chicago, of Burks in Cali- 
fornia, and of Skodak in Iowa) the children of unmarried 
mothers. Information regarding the fathers of these children 
is often lacking but the mothers are available for investigation 
(except in the case of foundlings who make up a small fraction 
of the whole number). The own parentage of these early-placed 
illegitimate children, so far as known, is quite variable but 
averages about on a par with the general population, some 
investigators (Burks, 1928) estimating it to be slightly above 
average, other investigators (Skodak, 1939) slightly below 
average though definitely above the parentage of legitimate 
children offered for adoption. The reasons for better paren- 
tage in the case of the illegitimate children are clearly stated 
by Leahy (1935). Whereas legitimate children usually become 
available for adoption because of incompetence of the parents 
and relatives, there are additional factors in the case of ille- 
gitimate children, such as the youth of many of the parents 
and the social stigma attached to illegitimacy. 

From their parentage, illegitimate children would be ex- 
pected to do better than legitimate children, when placed in 
foster homes—as they do; but whether because of better hered- 
ity or because of earlier placement in the foster homes it is 
impossible to determine in any direct way. The two popula- 
tions from which foster children are drawn are incomparable 
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in several respects and investigators have been fully aware of 
the necessity of keeping them separate in statistical treatment. 

Because of systematic elimination of children considered 
unfit for adoption, those who are found in foster homes and 
used by the investigator are not wholly representative of the 
parentage groups we have been considering. Prospective 
parents do not wish to adopt very unpromising children, and 
placing agencies have for many years taken care not to place 
a child until they are reasonably sure he is normal. The States, 
many of them at least, have provided by law for the safe- 
guarding of foster parents in this respect. An Jowa sample 
secured by Skodak (1939) consisted of children who “were 
considered placeable by the placing agency, that is, were above 
70 in intelligence quotient at time of placement, free from 
disease or gross physical disability.” In Minnesota, “since 
1917, annulment of adoption is possible if the child develops 
to be feebleminded,” and “a trial period of six months’ resi- 
dence in the home before adoption has been required by 
law. . . . Further, since 1925, a child has been regarded as 
unsuitable for adoption, if... one or both parents are feeble- 
minded or insane and the mental state of the child is as yet 
undetermined” (Leahy, 1935). For years there has been a 
growing tendency to avoid placing children who show mental 
retardation or behavior difficulties. 

By selective placement is meant the placing of the more 
promising children in the better homes. So far as this occurs, 
heredity and environment are allowed to pull together and 
the investigator’s aim to keep the factors separate is thwarted. 
Investigators have been awake to this danger and have sought 
to estimate the amount of selective placement in their samples. 
The efforts of the placing agencies have been directed to 
“fitting the child to the home,” and with the older children 
they have been guided by the known intelligence and per- 
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sonal characteristics of the individual child. In placing chil- 
dren in the first year or two of life, the agencies have been 
compelled to fall back on rather vague indications of future 
ability and personality, such as the education and occupation 
of the own parents, and the behavior and test performances 
of the children at this early age. Investigators have believed 
accordingly that the placement of these very young children 
could not be very selective in spite of the efforts of the agen- 
cies. Prospective foster parents have seemed to be more inter- 
ested in the personal appeal of the baby than in the question 
of his future ability. 

One factor in the permanent placement of a child, however, 
seems not to have impressed our investigators as much as it 
has the placing agencies and the lawmakers. Thongh a child 
may be placed in a foster home at the tender age of three 
months, this placement is tentative. A trial period of six or 
twelve months, and longer if necessary, intervenes before the 
child is adopted. By this time the child has been under pro- 
longed observation and may have reached an age when a 
satisfactory intelligence test can be given. In Iowa, we are 
told (Skodak, 1939), “since January, 1934, all children for 
whom legal adoption was sought, after at least one year of 
probationary residence in the foster home, have been given 
intelligence tests.” Thus the foster family is guarded against 
adopting a defective or abnormal child. More than that, a 
family which sets great store on education and intellectual 
achievement has a chance to return a child which seems likely 
to be a misfit. “An important feature of placement in any sort 
of foster home by a responsible modern agency is its tentative 
character. Each placement, however carefully planned, is still 
essentially an experiment. . . . In some families the require- 
ment that a child prove able to attain a certain academic and 
cultural level is of supreme importance. . - . Fortunately for 
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children who need foster homes, not all foster parents apply 
such standards” (Sayles, 1936). At this early age, to be sure, the 
indications of future ability are by no means definite; but 
if the superior foster homes manage to secure a dispropor- 


tionate number of reasonably gifted children, and to avoid 
taking on those of inferior capacity, while homes of lower 


grades are less selective, the investigator's desire to have chil- 
dren of equal average heredi 


à ty in all grades of foster homes 
will be frustrated to some 


extent. Checking up on their 
(Leahy, Skodak) have found in 
slight correlation between own 


and sent to the best schools, pro 
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only average intelligence (Hildreth 5 they grow up to have 
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be located, and a small proportion of thosa a number cannot 
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On the whole the sampling errors will probably not be large 
enough to obscure large differences due to environment, if 
such exist, but when the presence or absence of a small but 
real difference is crucial, the investigator will hardly be able 
to produce results convincing to the skeptic. The same can 
be said of the limitations of the intelligence tests; they are 
not serious when large differences are in question. Personality 
tests are at present much less adequate and have not been 
standardized so as to measure the child’s development. They 
can be used for comparing groups of children at the same age, 
and when so used have failed to reveal any reliable differences 
between children in different grades of foster homes (Burks, 
1928; Leahy, 1935). 

For measuring the environment, also, the investigator still 
has no instruments known to be adequate. Certain objective 
data, as occupation, income, and education of parents, size of 
the house and yard, number of books in the family library, 
can easily be obtained, and intelligence tests may be given 
to the parents. But homes that rank low in these respects may 
still be intellectually stimulating to the growing child. At- 
tempts have been made to give the home a rating for harmony, 
kindness, refinement, social interests, care and discipline of 
the child and facilities for worthwhile activities. These various 
ratings and indices can be combined into a total mark for 
each home, or the effort may be made to discover which of 
the variables is most closely related to the intellectual devel- 
opment of the child. The total mark for the home shows a 
moderate correlation with the foster child’s intelligence, but 
there is little evidence on the relative importance of the com- 
ponent variables (Van Alstyne, 1929; Burks, 1929; Skodak, 
1939)- 

On the whole we may expect results of considerable prac- 
tical value, but of no great scientific precision, from the study 
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of foster children. We have no precise indication of the indi- 
vidual child’s heredity—apart from his own performance 
which is dependent also on environment—and our samples are 
not demonstrably equal in heredity. Our measures of the 
environment are admittedly incomplete, and our measures of 
intelligence while more adequate than the rest still have their 
limitations. Perhaps the main difficulty is that the range of 
foster home environment is greatly curtailed at the lower end. 
It does not reach down into the jungle as we might desire for 
purely scientific purposes. 

“How foster children turn out.’ The pioneer large-scale 
study of the careers of foster children came from the New York 
State Charities Aid Association (Theis, 1924). Without under- 
taking to make any scientific contribution to the nature-nur- 
ture problem, this large placement agency raised the question 
whether adopted children were making good to a reasonable 
degree, as a check on its own work and on the whole system of 
placing dependent children in foster homes. A follow-up study 
was made of the 910 children placed by the Association who 
had passed their 18th birthday. It was possible to locate all 
but 113 of these grown-up foster children and to reach a 
judgment whether they had developed into “capable” persons, 
whether their accomplishments to date showed them to have 
managed their affairs “with ordinary prudence.” Few of these 
young men and women had “achieved anything out of the 
ordinary,” but 77% of them could be fairly described as capa- 
ble. About 20 of the young men and 20 of the young women 
had gone into teaching, nursing, minor executive work; a 


larger number of the men were in farm work and the mechani- 
cal trades, of the women in clerical wor 


Of the 23% judged “incapable,” 
though mentally inferior or shift 
the remainder, about 10% 


k and domestic service. 
about half were “harmless” 
less and improvident, while 
of the whole number located, could 
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be classed as more or less delinquent or vicious. On the whole, 
when the undesirable own parentage of a large share of these 
children was taken into consideration, the system of place- 
ment in foster homes gave encouragingly good results. 

Though intelligence tests had not been made of most of 
these subjects, their school records made it possible to classify 
them into three groups: those able to go beyond the 8th grade 
(73% of the whole number), those able only with difficulty to 
complete the 8th grade (19%) and those obviously defective 
so far as academic work was concerned (7%). The proportion 
of dull and defective is rather large in comparison with the 
general population or in consideration of the carefully se- 
lected even if often relatively humble foster homes, but it 
is small in consideration of the own parentage of these chil- 
dren as a group. 

The following statistics are interesting though far from 
decisive in relation to our problems of heredity and environ- 
ment: 


Of the children of good own-family background, 

83% were “capable,” and 93% able to go beyond 8th grade. 
OF the children of bad own-family background, 

71% were “capable,” and 63% able to go beyond 8th grade. 
Of the children reared in superior foster homes, 

81% were “capable,” and 82% able to go beyond 8th grade. 


Of the children reared in mediocre foster homes, 
85% were “capable,” and 83% able to go beyond 8th grade. 
The intermediate class of foster homes, which was much the 
largest, gave 80% of “capables,” and 74% able to go beyond 
8th grade; and the percents for the superior and mediocre 
classes of foster homes do not differ significantly from these 
values. It appears, then, that the grade of foster home had 
little to do with the scholastic or practical success of the chil- 
dren, while the own-family background was of considerable 
importance, especially in relation to scholastic ability. It must 
be noted, however, that many of these children had passed a 
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large share of their childhood with their own parents before 


coming under the influence of the foster homes. Of children 
adopted under five years of age, 


homes and 25 in mediocre hom 
came out equally well in res 
scholastic ability, 


30 were placed in superior 
es; and these small samples 
pect both to practical and to 
though the children in the superior foster 
homes were carried much further along the academic road. 
Besides classifying the foster homes as superior or otherwise 
on the basis of economic, educational and cultural status, 
the investigators estimated how well each home cared for 
i iocre families showed an unex- 
pected degree of intelligence, understanding and sympathy 
in the treatment of their foster children, and some superior 
homes bungled completely the delicate problem of child train- 


it was necessary to 


Kind of care % “capable” 
excellent 87 
average 80 
poor 66 


Though this pioneer study made little 
quantified estimates, it was perhaps more adequate than any 
of its successors in respect to sampling, for it was able to obtain 
returns from nearly go% of the individuals in question. An- 
other merit is seen in that the subjects had reached adult age. 
If the showing of the foster children is less favorable than in 
later studies, the reason probably lies in the 
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use of tests or finely 


smaller amount 


of elimination that was practiced in the earlier years of child 
placing. 

A Chicago study of foster children. The National Society for 
the Study of Education, a research organization, secured two 
extensive studies of foster children for their Twenty-Seventh 
Yearbook (1928), which was devoted to the problem of “na- 
ture and nurture.” One study was conducted at the University 
of Chicago by Freeman, Holzinger and Mitchell; the other at 
Stanford University by Burks. The Chicago group set about 
“to determine whether the intelligence of the child is affected 
by the character of his environment.” Without denying the 
influence of heredity they were inclined to stress the impor- 
tance of environment wherever possible and to combat the 
view “that the degree of intelligence possessed by the indi- 
vidual is fixed by inheritance and determined at birth.” Burks 
formulated her problem somewhat more broadly: “To what 
extent are ordinary differences in mental level due to nature 
and to what extent are they due to nurture?” Analysis of her 
data led her to rate the importance of heredity far above that 
of home environment as a source of individual differences. 
Being so different in emphasis the two investigations have 
often been regarded as antithetical. Actually their findings 
are in pretty good agreement, as probably the authors them- 
selves would acknowledge. 

The Chicago group, with the assistance of the Illinois Chil- 
dren’s Home and Aid Society, were able to see and test 401 
foster children and many of their foster parents and to rate 
the excellence of the foster homes. With the total group and 
a variety of subgroups they tried several of the plans of inves- 
tigation which we have listed. 

The pre-tested group furnished the clearest results. There 
were 74 children who had been tested before adoption, largely 
because of a suspicion of low mentality or because their own 
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parents were known to be defective. The pre-test had been 
given at the average age of 8 years and thereupon the accepted 
children had been placed in foster homes where they re- 
mained for 4 years on the average before the second test. 
Their IQ averaged 91.2 in the pre-test, and 93-7 after 4 years 
in the foster homes. The apparent gain of 2.5 points needed 
some correction because of imperfect standardization of the 
Binet tests at that time, and the authors applied a (perhaps 
generous) correction of 5 points, bringing the estimated mean 
gain up to 7.5 points. Schott (1937) found a similar gainina 
Michigan sample but was inclined to attribute it to emctional 
upset during the pre-test and the greater feeling of security 
after the child had been taken into a foster home. So we can- 
not be sure that the gain of 7.5 points is genuine. 

The Chicago sample included considerable numbers of 
separated siblings (reared in different foster homes) and of 
foster siblings (unrelated individuals reared in the same 
home). By heredity alone the separated siblings should re- 
semble each other as much as siblings reared together, and the 
correlation between their IQs should be .50; by environment 
alone it should be o. Foster siblings, on the contrary, should 
show a correlation of o by heredity alone and of 50 if en- 
vironment alone is what makes ordinary siblings resemble 
each other in intelligence. The cor 
intermediate between o and -50 in both cases, being .25 for 
the separated siblings, and .37 for the foster siblings. (This 
difference is not significant.) 

When separated siblings were found in foster homes of 
unequal excellence, the child in the better home commonly 
showed a higher IQ, 6 points higher on the average than his 
sibling in the poorer home. When a high-grade family having 
an own child took in a foster child as well, the own child 
turned out to have an IQ of 112 on the average, the foster 
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relations obtained were 


child of only 95. “Adopted children are considerably lower 
in intelligence than own children in the same homes. It is 
probable that the difference is due partly to heredity and 
partly to early environment’’—the foster children having been 
taken at the average age of 4 years, 8 months. This con- 
clusion is judicious enough but the data do not rule out an 
interpretation in favor of either heredity or environment 
alone. 

The total Chicago sample of 401 foster children, placed at 
the average age of 4 years and tested at the average of 11 
years, gave a mean IQ of 97.5, which appeared to be very good 
in view of the inferior parentage of these children. And the 
children placed in better homes did better than those in 
average or poor homes, as shown in the following tabulation: 


114 children placed in good homes got a mean IQ of 106.8 

186 children placed in average homes got a mean IQ of 96.4 

101 children placed in relatively poor homes got 88.9 
But there were several other variables complicating the pic- 
ture and making it difficult or impossible to see the exact 
relationships. The better homes tended to take the younger 
children, and the younger children came from better paren- 
tage, a large share of them being illegitimate. The youngest 
children have the best heredity, are placed in the best families, 
and are exposed to the good environment from an early age— 
and turn out to have the best intelligence. However, when the 
sample is limited to illegitimate children placed in the first 
two years of life, a relation to the grade of foster home is 


still in evidence: 


45 illegitimate children in good foster homes got a mean IQ of 112 
39 illegitimate children in average foster homes got a mean 1Q of 105 
27 illegitimate children in poor foster homes got a mean IQ of 96 


The authors give careful consideration to the possibility 
of selective placement of these young children and conclude 
that it could not have affected the results appreciably. There 
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was some of it, but not enough, they feel sure, to bias the 
sample. There was also some elimination of defectives, but 
not enough, the authors believe, to raise the level of the 
sample seriously. We cannot be sure, however. 

In the total sample, there were 120 children with one own 
parent reported to be mentally defective; the mean IQ of 
these children was 93. There were 26 children with both par- 
ents reported as mentally defective, and the children’s mean 
IQ was 81. They were not themselves low enough to be called 
defective in most cases. Years ago, when mental defect was 
considered a simple recessive Mendelian trait, such a finding 
would have been regarded as impossible, but geneticists would 
now agree that the common type of mental defect is not a 
simple recessive. There was some evidence that the longer 
these children remained with their defective parents, before 
placement, the lower was the children’s later 1Q. Again the 
results are easily interpreted as the joint effects of heredity 
and environment. 

A California study of foster children. The structure of the 
Burks investigation (1928) was relatively simple. She re- 
stricted her study to adopted children placed within the first 
year of life (mean age at placement, 3 months), with a control 
group consisting of own children in homes matched with the 
foster homes in locality and occupational level. The control 
children were also matched in age and sex with the foster 
children. All the children, the foster parents and the control 
parents were given a Binet test and the homes were rated for 
material and cultural level. There were 214 foster children 
and 105 control children. 

From the (rather meager) information available regarding 
the own parents of the foster children, it was estimated that 
they should run about average, with a considerable scatter. 
The estimate was based on the occupations of the known par- 
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ents and on the probability of a small amount of eliminatian 
of the most unpromising children. Of the known fathers and 
employed mothers, well over 50% were in such professional, 
executive, clerical or skilled occupations as usually produce 
children with an average IQ of over 100. The author assigned 
100 or a few points higher as the average IQ of the foster 
children to be expected from their own parentage. With re- 
gard to selective placement, careful consideration led her to 
believe it could not have occurred to any significant extent. 

The mean IQ obtained for the foster children, when tested 
at ages 5 to 14 after spending practically their entire lives in 
good foster homes, was 107.4. The excess of about 7 points 
above the IQ predicted from their own parentage is accepted 
as the effect of the good home environment. The mean IQ of 
the control children, in matched homes, was 115.1. With 
equal environmental advantages they surpassed the foster 
children by about 7 points which are attributed to superior 
heredity. 

The environmental effect of 7 points estimated from this 
study is just about equal to the effect suggested in several 
phases of the Chicago study. 

Now if the environmental effect is 7 points and the addi- 
tional effect of good heredity is 7 points, can we not estimate 
that heredity and environment have equal effects? A superior 
environment operating on children of correspondingly su- 
perior heredity gives an IQ of 115, and operating on children 
of average heredity gives an IQ of 107.4, halfway up from the 
general mean. Therefore the environment alone does half 
as much as heredity and environment combined. This rough- 
and-ready reasoning would probably not commend itself to 
a statistical evpert. At any rate it is altogether too much de- 
pendent on that great unknown, the average heredity of foster 
children. From what is known of their own parents it would 
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not be unreasonable to predict for the children a mean IQ 
of 105 instead of the estimated 100; and then the effect of en- 
vironment would be only 2 points, less than a third of the 
residue attributed to heredity. Evidently we ought not to 
allow our evaluation to depend on such an uncertain quantity 
as the heredity of the early-placed foster children. Either we 
must (in future studies) somehow manage to secure pretty 
close estimates of the average heredity of our sample, or else 
we must use some form of analysis that does not depend on 
any assumed value of heredity. The latter attack was the one 
devised by Burks. 

The analysis depends on the fact that the foster homes, 
though all good, are not uniformly so. They differ in material 
and cultural advantages, in the intelligence and education of 
the foster parents, and along other dimensions. If selective 
placement is negligible, the children placed in different 
grades of home are equal in heredity, and any difference de- 
veloping between them must be attributed to environment. 
Own children in an equivalent range of homes will show 
differences due to the conjoint effects of heredity and environ- 
ment. Therefore we find the correlation between child’s IQ 
and environmental variables, for foster children and again 
for own children. Some of these correlations, corrected for 
attenuation, are shown below: 


Child’s IQ correlated with home variables 
(Burks, 1928, p. 285) 


Foster Own 

children children 
Father's IQ -09 -55 
Mother's IQ +23 57 
Material advantages of home +24 48 
Cultural advantages of home +29 -49 
Income -26 -26 


Except in regard to Income, the foster child’s correlations 
are much lower than those of the own child. Those for the 
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own child run near the usual figure of .50, those for the foster 
child run somewhere near .25. By the multiple correlation 
technique (combining the various environmental indices with 
such weighting as will give the maximum correlation with 
child’s IQ), Burks reached an estimate of the correlation with 
total home environment of .42 for foster children, and of .61 
for own children. 

By inspection of these correlation coefficients it may still 
appear that environment has at least half of the force of hered- 
ity and environment combined. But correlation coefficients 
are tricky things and do not lend themselves to such direct 
comparison. The most approved method of using them in the 
present type of problem is by “analysis of variance.” The 
“variance” of a distribution is the square of the standard devia- 
tion, and the contribution of any correlated variable to this 
variance is proportional to the square of the correlation co- 
efficient. Let the variance of IQ in the given sample of own 
children be designated as 1.00 (or 100%). Part of this variance 
is due to the difference between homes or families, heredity 
and environment pulling together in the case of the own chil- 
dren, and giving a correlation of .61 between home and child's 
IQ. This inter-family variation in heredity and environment 
combined accounts for .612=.37 of the variance of own chil- 
dren. The remainder of their IQ variance (1.00—.37==.63) is 
not accounted for by the difference between families; it must 
be due to factors not included in the inter-family variation. 
These other factors that account for more than half of the 
IQ variance are such as operate within the same family to 
make siblings differ, and they operaie also in the community 
to produce a gifted child in a poor home, a dull child in a 
good home, etc. These other factors are not considered at all 
in the foster child studies, since these studies necessarily fix 
their attention on differences between homes. They take the 
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home as a unit and seek to determine the shares of heredity 
and environment in producing the differences between chil- 
dren in different homes. They are concerned, then, only with 
inter-family variation. 

Our problem then is to analyze the 37% of IQ variance 
which is accounted for by inter-family variation in heredity 
and environment combined. In the case of foster children 
(with no selective placement) inter-family variation operates 
only as an environmental factor. It shows a correlation of .42 
with the foster child’s IQ, and thus accounts for .42?=.18 of 
the IQ variance of the foster children. Now the variance of 
the foster children in the whole sample is equal to that of 
the own children, the standard deviation of each distribution 
being 15 points, about the same as in the population at large; 
and accordingly the 18% of IQ variance due to inter-family 
variation in environment (in the case of foster children) is 
directly comparable with the 37% due to heredity and en- 
vironment combined (in the own children). We can say, then, 
that 18% of the IQ variance of the own children was due to 
inter-family variation in environment, and that 37—18=19% 
was due to inter-family variation in heredity. The shares of 
heredity and environment, as between families, still seem to 
be about equal. 

The limitations of these estimates should be carefully 
noted. The PE (probable error) of these correlation coeffi- 
cients is about .o6, and they might probably enough come out 
somewhat differently in other samples of own and foster chil- 
dren and so alter the estimated shares of heredity and environ- 
ment. Any selective placement (and the present reviewer is 
unable to believe there was none at all) would account for 
some of the correlation of foster children with their homes 
and so reduce the proportion assignable to environment. But 
the principal limitation to notice is that inter-family variation 
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in heredity and environment combined accounts for less than 
half of the IQ variance in the population. 


The contribution of inter-family variation in environment to the 
1Q variance of the population is about the same when thus estimated 
from the foster-children data as when estimated from identical twins 
reared apart, p. 19. The IQ difference between identicals reared apart 
averaged 8.2 points which comes down to about 7.2 points when cor- 
rected for chance errors of measurement. The IQ difference between 
unrelated children in the community, paired at random, has sometimes 
been found to be 15 points, but probably should be a little larger, say 17 
points. Thé squares of these differences would be proportional to the 
population variance and to the twin variance, the latter resulting from 
inter-family environmental differences which are perhaps about as great 
on the average as the differences between families in a community. The 
square of 7.2 is 18% of the square of 17, the same as estimated from 
foster children. O£ course neither of these estimates can be regarded as 
at all precise. 

The use made by Burks of her correlations is essentially the same as 
we have given, except that she does not stress so sharply the distinction 
between inter-family and other factors in IQ variance. She proceeds to 
estimate the shares of heredity and environment in the 63% that re- 
mains unaccounted for and inclines to attribute much the greater share 
of it to heredity, concluding that “probably, then, close to 75 or 80 
percent of IQ variance is due to innate or heritable causes.” Though 
she has some good reasons for this estimate, they do not issue directly 
from the data and she admits they are not “beyond cavil.” 

The author puts together in an interesting way the foster-child cor- 
relation of .42 with the home environment, and the foster children’s 
estimated gain of 6 points (reduced from 7.4 to allow for the probability 
that the foster children were a little better than the average in heredity). 
The foster homes were on the whole superior to the average American 
home, yet they were not all of the very best. Suppose their average was 
above the general average by the amount of 1 Standard ‘Deviation of 
the whole distribution of excellence in home environments. Then the 
correlation of .42 would enable us to predict for the foster children an 
IQ lying .42 of the IQ standard deviation (15) above the general mean. 
As .42 of 15 is 6 points, the computations check. Assuming a normal 
distribution of home excellence, and a linear relationship between home 
excellence and the child's IQ, we could then say that 68% of the 
homes would affect the IQ by not over 6 points, up or down; that 95% 
of the-homes would have an elevating or depressing effect of not over 
13 points; and that only the very exceptional home, one in a thousand, 
would be good enough to raise the child’s IQ by 19 points, or bad 
enough to lower it by the same amount. The difference in the environ- 
mental effect of practically the best and the worst homes to be found 
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would accordingly amount to twice 19, or 38 IQ points. The author 
allows, then, for very substantial environmental effects in exceptional 
cases, though even a range of 38 points is far smaller than the total 
range of at least 150 points to be found in the population. All these 
estimates are of course only rough approximations, introduced mainly 
to emphasize the fact that differences in home environment account for 
only a minor part of the differences in intelligence within an ordinary 
community. 


By further study of the correlations of foster children with particular 
environmental variables it should be possible, as Burks suggests, to work 
out the relative potency of the various factors. 


A Minnesota study of foster children. The investigation by 
Leahy (1935) was carefully planned along the same general 
lines as the one by Burks. Matched foster-child and control 
groups, 194 children in each, were compared. The foster chil- 
dren, located by aid of the records of the Children’s Bureau 
of the State Board of Control, were all illegitimate, all placed 
in adoptive homes at the age of six months or younger, and 
all from 5 to 14 years old when tested. The children were 
given the Stanford-Binet test, and the foster parents as well 
as the parents of the control children were given a paper-and- 
pencil intelligence test and a vocabulary test. The homes were 
rated for occupational, economic, cultural and educational 
level. 

The investigator was keenly aware of the possibility of 
elimination and of selective placement. No low-grade defec- 
tives would be placed, and no children of feebleminded or 
insane parents could be placed at the early age of six months. 
The probability was that the foster children would come out 
rather better than the general average, and in fact their mean 
IQ was 110, the same as that of the control group. 

With regard to selective placement, Leahy had scarcely 
believed it would be possible when the children were placed 
so early in life, but she found statistical evidence that place- 
ment was based partly on the own mother’s education and 
so was selective to a certain extent. 
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The foster children used in this study had been placed in 
families of the various occupational levels, except that those 
placed in farm homes were excluded so as to have a town or 
city environment for all the children alike. The control chil- 
dren were matched with the foster children in sex and age, 
in the occupational level of the home, and approximately in 
the education of the foster and control parents. On being 
tested the foster and control parents proved to be nearly iden- 
tical on the average in intelligence and vocabulary scores. In 
economic, material and cultural rating, however, the adoptive 
homes proved to average slightly above the control homes, so 
that the adopted children had a slight advantage in total 
environment. But the range of environments was practically 
the same for the two groups. Range, or scatter, is the impor- 
tant thing, since the question at issue is whether the corre- 
spondence of child’s IQ and home environment is equally 
close in the two groups. 

This question receives some answer from a table of the 
mean IQ of the children from the different occupational 
levels, in the foster-child and control groups. 

Mean IQ of foster children and of own children in homes 


of different occupational categories 
(Leahy, 1935, P- 285) 


Occupation of father Foster child's IQ Own child’s IQ 
Professional 11g 119 
Business management 112 118 
Skilled trades and clerical 111 107 
Semiskilled 109 101 
Relatively unskilled 108 102 


In the column for own children we see the usual decline in 
mean IQ as we descend the occupational ladder. In the foster- 
child column we see a trace of the same effect, but only a 
little. We see, then, that the correspondence of child’s IQ with 
father’s occupation is much less close in the case of foster 
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children than of own children. The probable reason is that 
the own children’s heredity corresponds more or less with 
their environment, whereas this correspondence is lacking in 
the foster children, except so far as selective placement may 
have occurred. 

Neff (1938) has singled out for comment the unusually high 
mean IQ of the unskilled occupational group of foster chil- 
dren (own children from this occupational level have usually 
shown a mean IQ nearer 96), and has suggested “that foster 
parents, operating under the knowledge that the children 
are not their own, may take greater pains in providing the 
best social and cultural environment that is within their 
power.” This is a reasonable suggestion but it does not explain 
why the foster children from the higher occupations fail to 
reach the usual level of those occupations. Foster parents from 
all occupations are picked with some care by the placement 
agencies, and the foster parents in the lower occupations have 
more than the average education for those occupations, But 
it is also true that the foster children assigned to the lower 
occupations will average somewhat better in heredity than 
own children from those occupations, except so far as selective 
placement has operated; and it is certainly true that the least 
promising children were not placed at all. 

Another comment on the above table will be in order. In 
noting the differences between occupational groups of own 


children, one is likely to forget that the scatter within each 
Separate group is almost as large as in the 


The intra-group SD (standard deviation 
points, while the SD of the whole population is about 15 
points. The individuals in each group differ almost as much 
as the individuals in different groups. This means, again, that 
the occupational level of the parents—whether operating by 
heredity or environment or both—is only a minor factor in 
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whole population. 
) runs about 13 IQ 


determining the intelligence of own children, even; and the 
table shows that it is a still smaller factor in the intelligence 
of foster children. 

The total home rating, dependent on occupation, economic 
condition, parental education, and material, cultural and 
social level of the home, should be a much finer measure of 
the child’s environment than is afforded by occupation alone. 
Leahy’s study included such a rating of the home, and when it 
was compared with the individual child’s IQ, the correlation 
measured .23 for the foster children, and .53 for the own chil- 
dren. Squaring these coefficients, as was done with those of 
Burks, gives only 28% of the total variance of own children 
attributable to the inter-family variation in heredity and en- 
vironment combined, and only 5% attributable to inter-fam- 
ily variation in environment alone, leaving 23% due to inter- 
family variation in heredity. Quite possibly the multiple cor- 
relation technique would have raised these two correlation 
coefficients and given estimates closer to those of Burks. 

An Iowa study of foster children. The Child Welfare Re- 
search Station at the State University of Iowa has inaugurated 
what is planned to be a continued longitudinal study of the 
mental development of children adopted at an early age. So 
far, Skeels (1938, 1940) and Skodak (1939) have reported the 
early phase of the study. The principal sample consists of 154 
children, mostly illegitimate, placed in foster homes under 
six months of age, left there for a probationary period of at 
least one year, then given an intelligence test because wanted 
for adoption (test given at average age of 2 years, 7 months), 
and retested at the average age of 4 years, 4 months. 

As the intelligence of these children is always going to be 
compared with what would be expected from their parentage, 
it is necessary to form as exact an estimate as possible of the 
intelligence of their own parents. Regarding the education of 
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their own mothers we learn that 14% of them had less than 
8 grades, while 33% had completed high school (12 grades) 
and a few had gone farther. The average number of grades 
completed by the own mothers was 9.9. The corresponding 
information is available for less than half of the own fathers; 
their average was 10.2 grades completed. From the educa- 
tional record one might judge the parentage to be at least up 
to the general average of the population, but the authors 
believe that “the actual achievement was probably consider- 
ably below the school grade attained” (Skodak, p. 40). 
Regarding occupation, a large share of the known fathers 
are classed as “day laborers,” a few were students and the 
remainder were scattered through all the occupational levels. 
In view of the presumable youth of many of the fathers and 
of the economic depression in the early thirties when the 
matings took place, it is not strange that in many cases the 
father was actually unemployed. The large class of so-called 
day laborers may include a number of young men of average 
intelligence who had not yet succeeded in establishing them- 
selves. Regarding the occupation of the own mothers the in- 
formation is meager. A few were students, a few teachers, 
others were waitresses, factory workers, store clerks, telephone 
operators; and quite a share had done housework only. There 
is nothing here to furnish an estimate of the average intelli- 
gence of the mothers. The social status of many of the mothers 
was distinctly low and the average is regarded as fairly low. 
Intelligence tests had been given to about half of the own 
mothers, and their 1Qs ranged from something like 60 to 
something like 130, with only 35% (instead of the regular 
50%) above 100, and with an average of 93. (These IQs have 
been corrected to conform to an adult CA of 1 5 years.) The 
untested half of the mothers were believed from their educa- 
tion and occupation to be about on a level with those tested. 
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Apart from the question of parental status there was a 
chance for elimination of especially unpromising children. A 
child suspected of feeblemindedness would not be placed for 
adoption, and the probationary period made it possible to 
return children that appeared subnormal. No report has been 
given on this phase of the question. 

On the whole there seems to be little ground for assigning 
this sample of children a lower average heredity than the 
similar samples of Burks and Leahy. We might predict that 
their mean IQ would be about 100, or a little higher because 
of the eliminations. The mean IQ of those who passed the first 
test and were placed for adoption was 116 at an average age of 
2 years, 7 months. Retested at an average age of 4 years, 4 
months, the same children got an average IQ of 111.5. The 
apparent decline may be mostly due to the frailties of the 
intelligence tests for young children. Even the second test can- 
not be accepted as showing the final level with any exactness, 
and the results of further tests will be awaited with interest. 
Meanwhile the indication is that the children of unmarried 
mothers, after elimination of the least promising, measure 
up to the general average or a little better, when brought up 
from the start in good foster homes. The result is quite in line 
with those of the earlier investigators. Within a margin of a 
few IQ points all the findings are in agreement. 

Considerable publicity has been given to the results ob- 
tained with 16 of these children whose own mothers had been 
“diagnosed as definitely feebleminded on the basis of other 
criteria” besides the intelligence tests. According to the latter 
the mothers’ IQs ranged from about 55 to about 79 with a 
mean of 71. On the average these mothers had completed 7.6 
school grades, and the fathers g grades. “The social histories 
of the true families were strikingly poor.” These 16 children 
were placed in homes which, though good, were not up to 
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the general run of foster homes. When tested at about 214 
years of age, these children showed an average IQ of 116; 
when retested at just about 5 years, their average was 108. 

Sometimes these results have been hailed as proving that 
children of feebleminded parents placed in a good environ- 
ment will become as intelligent as the children of professional 
parents reared in their own excellent homes. Such a conclusion 
is open to several criticisms. 

1. The second test of these children is on all grounds more 
trustworthy than the first, and in the second test the average 
is well below that usually found in the children of professional 
parents. And the second test, still, was given at too early an 
age to warrant any confident prediction as to the later intelli- 
gence of these children. 

2. The sample of 16 children is much too small for safe 
conclusions. Further cases have been found at Iowa and are 
reported to have yielded “similar findings” (Stoddard, 1939). 
The number could have been considerably increased by in- 
cluding the cases reported in the Chicago study (see above, 
P- 52.) Both these investigations prove definitely that some 
children of mentally defective parents develop normal intelli- 
gence when reared in good homes. 

3- The sample is certainly selected—selected, that is, by the 
placement officials who must not place a child known to be 
feebleminded (Skodak, p. 70) and who would scarcely place 
a child of a feebleminded mother until they were reasonably 
sure the child was normal. How many children of feeble- 
minded mothers were not placed we are not told, and conse- 
quently we have no basis for computing the expectancy of 
low, medium and high intelligence in children of defective 
parents. 

4. The own mothers of these 16 children, according to their 


education and IQs, belong rather in the borderline than in 
the definitely feebleminded group. 
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5. To do justice to present knowledge, a distinction should 
be made between different types of feeblemindedness, since 
their genetics are very different. In particular, a mother whose 
defect is due to injury received at her own birth should be 
considered separately. In any such case there is no reason at 
all for expecting poor heredity in the offspring. 

In general, these studies of the children of feebleminded 
parents do not show that placement agencies can safely let 
down the bars and place children without regard to their 
parentage. What the studies show is, rather, that the agencies 
have been doing pretty well under the restrictions which they 
and the law have imposed. Before policies are radically re- 
laxed it would be well to let investigators progress some 
distance farther in exploring the genetic and environmental 
factors in feeblemindedness. 

Returning to the whole group of Iowa children placed in 
foster homes in the first six months of age we observe that 
Skodak was quite alert to the question of selective placement. 
She found that the agencies had made serious efforts to place 
the most promising children in the best homes, but it ap- 
peared that the prognostic indices were very meager. Own 
father's occupation and education, own mother’s education 
and (in some cases) her IQ were obviously utilized. With mid- 
parent education (average years of schooling for father and 
mother) as an index of the intellectual level of own and foster 
parents, the correlation between these two was .30, revealing 
rather a small amount of selective placement. 

Skodak’s data made it possible to compute the correlation 
between the child’s IQ, at the age of about four years, and 
midparent education both own and foster. (Because the range 
of own parental education is smaller than that of foster parent 
education, a correction is needed before the correlation co- 
efficients are compared. The reviewer has corrected the corre- 
lation with own midparent education, raising it from .33 to 
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.43.) The correlations were both rather low but that with own 
parents was the higher of the two. 
Thus we have the following correlation coefficients (r's): 


Child's IQ and own midparent education T= .43 
Child's IQ and foster midparent education r= 18 
Own and foster midparent educations T = .30 


In view of the correlation between own and foster parents, 
an inference that easily suggests itself is that selective place- 
ment has brought children of better heredity, on the whole, 
into the better foster homes, and that the correlation between 
child, and foster parent is thus explained. It is refreshing, if 
somewhat amusing, to find the Iowa group drawing the re- 
verse inference and concluding that the child's correlation with 
his own parents is due to selective placement. The variation in 
foster home environment is supposed to have made the chil- 
dren differ, and as the children of better-educated own par- 
ents were placed in the better homes, therefore these children 
obtained the higher IQs. Actually, so far as selective placement 
operated, the only sure conclusion is that the factors of hered- 
ity and environment cannot be disentangled. 

However, the fact that the child's correlation with his own 
parents is higher than that with his foster parents would make 
it logical to attribute the larger influence to heredity. If we 
use partial correlations to eliminate the probable effect of 
each factor in turn we obtain the following results. 

Own-parent education being held constant, the correlation 
of child's IQ with foster-parent education comes down to .o6. 

Foster-parent education being held constant, the correla- 
tion of child’s IQ with own-parent education comes down 
only to .40. 

The “path coefficient” statistical technique gives us practi- 
cally the same estimates of the direct influence of own parents 
and foster parents on the child's IQ. But the correlations are 
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so low that less than 20% of the total IQ variance of the chil- 
dren is accounted for by the variation in own-parent and fos- 
ter-parent education combined. In spite of some excellent 
features in the setup the investigation, to date, seems to contrib- 
ute very little to an explanation of individual differences. 

It should be added that Skodak devised a home rating scale 
intended to furnish an estimate of the stimulating value of a 
home to the child, and obtained ratings of about 2% of the 
foster homes. The correlation of this home rating with the 
child’s IQ reached the substantial amount of .49, but for some 
reason little emphasis was laid on this result. The scoring of 
the home admittedly depended a good deal on the subjective 
judgment of the investigator. 

The Skodak report includes a study of 65 children placed 
in foster homes somewhat later in life, from 2 to 5 years of age. 
They had been taken from inadequate own homes, kept for 
a time in an orphanage, given intelligence tests and placed 
largely on the strength of a satisfactory showing in the tests. 
Their own parentage was inferior to that of the preceding 
group who were placed soon after birth. The mean IQ of these 
children was 98 shortly before placement, and 104 after they 
had spent an average of a year and a half in their foster homes. 
The gain of six points is approximately the same as has been 
found or estimated in previous studies. 

Placement of these older children was somewhat selective, 
being based on the child’s IQ. The correlation of child's IQ 
with foster parents’ education was .36 at time of placement 
and .28 after the year and a half in the foster home. So far, 
then, there was no evidence of a differentiating effect of the 
home environments. The children are still rather young. The 
question of a cumulative effect of home environment, for good 
or ill, has been in the minds of several of the investigators 
without getting any answer even halfway satisfactory. 
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Another unsettled question concerns the age at which 
environment exerts its greatest effect on the child’s intelli- 
gence. The usual assumption has been that quite early years, 
perhaps from 2 to 6, are the most formative. Because the chil- 
dren who are placed in the first year or two (many of them 
illegitimate) have better parentage and are adopted by better 
homes than children placed later, evidence on this question 
has been difficult to obtain, though the Chicago study contains 
some slight evidence in favor of the usual assumption. Accord- 
ing toa report by Skeels (1940), however, children left in poor 
homes show little change up to the age of 8 or g and decline 
in IQ from then on. Unless some selective factor comes into 
play here, the indications are that home environment is most 
decisive in the latter years of childhood. Of course it remains 
possible that some children decline in IQ as they approach 
maturity, not because of inadequacies of the environment, 
but because their type of mentality does not run to the more 
abstract thinking demanded by the intelligence tests at the 
higher levels. 

Foster children: discussion and summary. Before we leave 
these studies we may glance at the results from a somewhat 
different point of view. We have thought of them as studies 
of environment, but they are also tests of the foster child’s 
heredity. When we say, as we are apt to do, that children of 
“poor heredity,” placed in good foster homes, turn out fairly 
well in spite of their heredity, are we not asserting the impossi- 
ble? No one can achieve anything that is beyond his poten- 
tiality. If a child, from whatever parentage, develops superior 
intelligence, we know for certain that his heredity was good 
enough to make that achievement possible. We have simply 
been misjudging his heredity. The low economic and cultural 
level of his parentage has misled us. We have forgotten that 
the offspring of any given parents may differ widely in genetic 
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constitution, and we have forgotten that these particular 
parents because of their own early environmental handicaps 
are probably functioning below the level of their hereditary 
potentialities. The more we stress the importance of environ- 
ment, the less are we justified in inferring a child’s heredity 
from the social status of his parents, and the less are we enti- 
tled to speak of a child as having “poor heredity” just because 
his parents are poor, uneducated, shiftless and immoral. 
Placement of the child in a good home gives him a chance to 
show how good his heredity really is. What the foster child 
studies are doing, when seen from this angle, is to check up 
on the heredity of the offspring of certain classes of parents. 
Possibly the distribution of hereditary potentiality in the 
children of a socially inferior group is the same as in the popu- 
lation at large. 

A check on this possibility could be made by providing an 
average environment, or better, for a fair sample of children 
born into the inferior group. In a sense the foster child studies 
have been making such a check—but quite inadequately, we 
must say from our present angle. First, because the own paren- 
tage of the foster children has never been adequately exam- 
ined and defined. And second, because the sample has never 
included all the children of the given parents. Elimination 
has always occurred before the children were placed and 
adopted, and the investigators have not known how much 
their results have been distorted by this elimination. 

From the results as they stand we can safely say that a large 
share of the children, from the ill-defined social group that 
relinquishes their children, have about average heredity in 
respect to intellectual capacity. But whether this social group 
produces its quota of well endowed children, and whether it 
does not produce an excess of the poorly endowed, are impor- 
tant questions that remain unanswered. The investigators 
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have not had these questions in mind. The questions they 
have asked and the answers so far obtained are as follows, in 
summary. 

1. Does improved environment raise the intelligence of chil- 
dren? An average gain of 5-10 points has been observed in 
several studies, though always with some possibility of explain- 
ing it away. 

2. What is the relative importance of different environ- 
mental factors in the child’s intellectual development? The 
correlations suggest that the cultural level of the home is more 
important than the economic level. 

3- Does the difference between homes—the inter-family 
variation in environment—account for most of the variation 
in intelligence found in the community? So far as home envi- 
ronment has been measured it appears to be a minor factor, 
though about on a par with the inter-family variation in hered- 
ity. The main causes of variation seem not to be such as 
differentiate one family from another in environment, or in 


heredity either. The causes, genetic and environmental, which 


“make siblings differ seem to be more potent than those which 
differentiate one such family group from another. 


INSTITUTIONAL HOMES FOR CHILDREN 


There are several good reasons for appending to our re- 
view of the foster-child studies a brief consideration of the 
possibilities of research on children reared in institutions. Any 
complete investigation of children relinquished by their par- 
ents should include those who are retained in orphanages as 
well as those deemed suitable for adoption. Orphanage chil- 
dren have usually been found to average low in intelligence, 
but how far from a selective factor tending to leave the less 
promising children in the orphanage, and how far from the 
unstimulating orphanage environment we do not know. 
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Orphanages must differ among themselves in both respects. 
Some follow the policy of placing all promising children for 
adoption, while others retain all their children up through the 
school years. Some are intellectually unstimulating from the 
paucity of adult contacts available to the children, while 
others are probably not inferior to the private home in this 
respect. Mooseheart is a shining example of the latter class 
(Reymert & Hinton, 1940), though it is not strictly an orpha- 
nage since it admits dependent mothers along with their chil- 
dren; its personnel includes more than one adult for every two 
children. In some orphanages the ratio is nearer 1 to 25. 

Orphanages are rather in disrepute at the present time be- 
cause children adopted into private homes have been making 
a much better showing when tested or when examined with 
respect to personality traits. Even in Russia where institu- 
tional care for dependent children was adopted enthusiasti- 
cally after the Revolution, policy has more recently turned 
toward placement in private homes (League of Nations, 1938, 
I, p. 32). The causes of the inferior showing of orphanage chil- 
dren are obviously open to debate, especially as the findings 
differ in different institutions and as the scatter of intelligence 
within the same institution is sometimes as great as in the pop- 
ulation as a whole. It would seem that a survey and compara- 
tive study of institutional homes for children would be 
instructive, and that some of these institutions would cooper- 
ate in an experimental study of the relative importance of 
such environmental variables as are subject to control. 

A special reason for making some reference here to insti- 
tutional homes is that the Iowa study of foster children, which 
we have considered at length, is bound up with other studies 
in which this group of investigators is attempting to demon- 
strate the effects of environment on the growing child. The 
Iowa findings are believed by the investigators to present a 
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consistent picture of large changes in intelligence resulting 
from changes in the young child’s environment. 

Nursery schools. The series of investigations began with a 
study of the records of a “preschool laboratory” or nursery day 
school conducted at the State University of Iowa since 1917 
—a pioneer among nursery schools and undoubtedly a very 
good one. The children were drawn largely from the families 
of the University staff and other professional men. Their 
mean IQ was in the neighborhood of 120. These little chil- 
dren were tested on entering the nursery school and retested 
toward the end of the school year. From test to retest they 
gained nearly 7 points, on the average of a large number of 
records. The changes showed a wide scatter, from a gain of 
about 45 points to a loss of about 35, but on the average there 
was the considerable gain mentioned. (See summary by Well- 
man, 1940, with references.) 


These changes in the first year of nursery school had been 


observed from the beginning of the work at Iowa but the 
had been attributed to the child’s 


mental conditions, practice 
language, and mental sti 
activities. The later Iowa 
changes almost w 


gains 


» while other 
actor of habit- 


€ second year of 
to 10 points the 
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total average gain attributed to the influence of the nursery 
school environment. 

Psychologists connected with other nursery schools were 
eager to discover whether similar gains would be shown by 
their children, and quite a number of reports on this question 
can be found in the ggth Yearbook of the National Society 
for the Study of Education, 1940, Vol. II. The mean gain has 
been from 2 to 5 points in a year of the nursery schools. 

The use of a control group would seem essential so far as 
the purpose is to check on the specific value of the nursery 
school. Wellman (1934-1935) reported from Iowa City that 
children, presumably of parentage similar to that of the nur- 
sery school group, showed no rise in IQ during these early years 
but, if anything, a decline of a few points. Accordingly it 
seemed safe to attribute the entire gain of the nursery school 
children to the influence of the school. Other investigators 
have often found some gain in the control group which can- 
celled out part of the gain of the nursery school group. The 
consensus of opinion at the present time would probably be 
that no appreciable gain in IQ accrues to children with good 
homes from attendance at even an excellent nursery school. 
A gain in social and personality traits may very likely occur. 
Stoddard (1940) has urged, however, that the use of a control 
g. The gain is real, he holds, and the fact 


group is misleadin 
cellent homes as well as in nursery schools 


that it occurs in ex 


simply shows that there is more than one type of stimulating 


environment for young children. He seems to have given up 
the original contention which attributed the gain of the 
nursery school child to the change in his environment, the 
change from his presumably excellent home to the still more 
stimulating school environment. Unless we can eXcept that 


older contention we obtain from the nursery school data no 
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evidence directly bearing on the problem of heredity and 
environment. We simply know that children of good heredity 
and environment tend to show a rising IQ 


in the preschool 
years. 


Besides the evidence from averages, Wellman (1938) laid 
great stress on certain individual cases. A little girl on enter- 
ing the nursery school at the age of 3 years gave an IQ of 89, 
but half a year later her 1Q was 118 and thereafter it remained 
in the superior brackets. According to the strict environ- 
mental hypothesis advanced by the author, 
environment must have been mediocri 
produced a large, 
information is fur 


this child’s home 
e and the nursery school 
quick change in her mentality. But no 
nished on this child’s home and parents, 
nor regarding the other individual cases brought forward to 
show the large effects of environment. There were some cases 
showing large declines in 1Q which logically should be attrib- 
uted to the depressing influence of the school on children 


from certain homes; but no analysis of these cases is offered. 
If individual cases a 


different ages. 

The “leveling” hypothesis. A y, 
emerged from the Iow 
arose whether the nurser: 
on children who were high 


owed a large average gain, and that 
€ 140 showed a large average loss, while 
und 120 neither gained nor lost 
and losses balancing each other. 
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children initially aboy, 
children initially aro 


on the 
average, their gains 


It was 


therefore concluded that 120 IQ, approximately, represented 
the proper level of that particular environment, its level of 
intellectual stimulation, and that all the children tended to 
come together at that level. The level of a nursery school 
would be determined partly by the adults present, partly by 
the material facilities, and partly by the interaction of the 
children themselves. The bright children entering the group 
would raise the level, the dull children would pull it down, 
and the resultant of all these forces would pull the individuals 
together toward a common level of mentality. (A serious 
thought for the parents of the very brightest children!) Life 
in a certain environment would therefore have a leveling 
effect, and the existence of such an effect seemed to be demon- 
strated by the retest results already mentioned—by the coming 
down of the initially highest and the coming up of the lowest. 

The “leveling” hypothesis makes sense, certainly, but the 
evidence adduced for. it is irrelevant and worthless for the 
purpose. The evidence consists simply in the well-known “re- 
gression toward the mean” (Goodenough and Maurer, 1940). 
Unless two tests show perfect correlation—and even a prompt 
retest never does that—the individuals in the top bracket in 
the first test are bound to scatter somewhat in the second test 
and to obtain a lower average standing in the group distribu- 
tion. Those in the lowest bracket will come up on the average, 
while those in the middle will scatter in both directions. Re- 
gression has nothing to do with the time sequence of the 
measurements; it works backward as well as forward. From 
the scores in the second test pick out the individuals who stand 
highest, and trace them back to the first test: you will notice 
that some of them came from positions lower down in the 
distribution; and those finally in the lowest bracket have come 
in part from higher up. Thus the same data that show leveling 
show the opposite also, both appearances being statistical 
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artefacts and both being predictable from the fact that the 
correlation of the two tests is not perfect. 

But, it may be argued, these effects must be due to real 
causes; calling the effect regression does not take it out of the 
real world. Yes, but the causes are variable and without any 
general tendency, either upward, downward, centripetal or 
centrifugal. When an effect is predictable from the interplay 
of such causes it obviously affords no evidence of the operation 
of a determinate cause. We shall have to return to this prob- 
lem in a moment. 

Regression, than, neither proves nor disproves leveling. Kut 
a perfectly sound check on the hypothesis is available (Mc- 
Nemar, 1940). If a group is being leveled, its individuals are 
becoming more alike, and its scatter or dispersion 
by the SD of its distribution) 
present review 


(measured 
must be getting smaller. The 
er would rather expect to find some such shrink- 
age of the distribution, but the data so far presented in sup- 
port of leveling do not show any shrinkage at all. Results from 
an outstanding nursery school in Detroit, brought forward as 
evidence for leveling, show Tegression very nicely, but the SD 
of the distribution of the children’s IQs was 16 points after 
as well as before the children had Spent a year or more in the 
school (Starkweather & Roberts, 1940). 


Iowa orphanage studies. An orphanage would certainly 
have a lower intellectual level than a select nursery school. 
The records of two orphanages were examined by the Iowa 


investigators. In one the mean IQ of the children was about 
85; and the children below this level tended to gain on retest 


while those above tended to lose. In the other the level was 
about go, the children below gaining on the average while 


Crissey, 1937). This is regres- 


the distribution decreased or 
not cannot be told from the published tables. With the orphan- 
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those above showed some loss ( 
sion again. Whether the SD of 


ages were compared two schools for feebleminded children, 
their average IQ was about 62 and some regression toward 
this mean probably took place but was obscured by a general 
tendency for the IQ to sink, a tendency noted in other insti- 
tutions for the feebleminded. This decline can be interpreted 
as a tendency toward some low level, but it can be interpreted 
in other ways as well and affords no positive evidence for 
leveling. 

Aconsiderable number of unpromising children were trans- 
ferred from the orphanages to the schools for the feeble- 
minded. Since they went from a higher to a lower level of 
environment they should register a decline after the transfer. 
On the whole they did show a slight decline, 3.5 IQ points. 
A few children, judged to be improperly placed, were trans- 
ferred from the feebleminded schools to the orphanages; those 
under six years old when transferred showed no consistent 
change while those over six gained a few points. These results 
of changing the environment afford some small support to the 
leveling hypothesis. 

Another device for testing the leveling hypothesis was used 
by Crissey. It is the device of “matched groups.” To convey the 
idea let us suppose that identical twins are placed, one in an 
orphanage and the other in a school for the feebleminded. 
The leveling hypothesis would predict better mental develop- 
ment for the twin placed in the orphanage. No identical twins 
being available, suppose two children are first tested and 
found to have the same IQ, and then placed in the two insti- 
tutions. The same result would be expected, except that more 
chance variability would enter so that a considerable number 
of matched pairs would be used. So an experimentalist would 
proceed and his experiment should provide sound evidence 
for testing the hypothesis. But the investigator here is not in 
the position of an experimenter. He is not in the way of plac- 
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ing children. He does have access to the records of the orphani- 
age and of the school for the feebleminded, and he notices 
that the IQ distributions of the two populations of children 
overlap. The orphanage distribution centers about 85 but 
extends from 135 down to 45; and the feebleminded school 
centers at 62 but extends from 35 up as far as 95. So he is able 
to match cases drawn mostly from the lower part of the orphan- 
age distribution and from the upper part of the feeble- 
minded school. That is, he finds in the records two children, 
one in each school, who on being tested at nearly the same age 
obtained approximately the same IQ and he asks how these 
children compared when retested a year later. He matches 
as many pairs as possible in this way, and he finds that on the 
average the retest IQs of the orphanage children are 6 points 


higher than those of the matched children in the lower envi- 
ronment. He has the result 


part of the feebleminded group; 
tests we should expect to find t 
higher than the others. So w 
in the orphanage had been declinin: 
children in the feebleminded group. 

If the above explanation has an air o 
more on the subject may be in order. 
peats the same performance many tim 
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f hocus-pocus, a word 
An individual who re- 
es will vary more or less 


up and down from his own mean. On a certain occasion he will 
fail to do himself justice; on another he will outdo himself. If 
he happens to outdo himself on a first test he is likely to go 
down somewhat on retest. If a hundred persons are tested, 
those who have outdone themselves will not all be in the 
upper bracket, to be sure, but the upper bracket will contain 
a disproportionate number of those who have outdone them- 
selves and who will not do so well on retest. Therefore the 
individuals in the upper bracket, taken as a whole, will not 
do so well on retest, relative to the group as a whole. Besides 
the fluctuations which occur from moment to moment and 
from day to day there are irregularities of growth rate and 
accidents of experience which enter as variable factors in 
comparing test and retest separated by a year’s time. All these 
variable factors act to’ lower the correlation between test and 
retest, to increase the regression, and to spoil the method of 
matched groups in its non-experimental form. 

Possibly the leveling hypothesis would fare better if level 
were estimated in terms of Mental Age instead of Intelligence 
Quotient. The IQ, as a ratio of Mental Age to Chronological 
Age, gives an idea of the child's rate of mental development 
up to the time of the test. Mental Age measures the actual 
level reached by the child at a given time. It seems rather 
absurd when dealing with a group varying considerably in 
Chronological Age to speak of them as at the same level if 
their IQs are the same, in spite of the differences in Mental Age 
among them. Some indication that the Mental Age of the per- 
sonnel is a better measure of level than their IQs is afforded 
by the experiment of Skeels & Dye (1939). Finding in the 
orphanage a number of babies whose development was re- 
tarded and whose IQ—as measured by the infant tests—ranged 
from 35 to 89 with a mean of 64, they placed these young 
children as “guests” in a school for feebleminded girls. The 
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1Qs of these girls ranged from 33 to 80, no better than those 
determined for the babies, but the “girls” were grown-up 
women with Mental Age ranging from 5 to 12 years, far above 
the children. These feebleminded girls were able to provide 
mental stimulation fully adequate to the needs of the chil- 
dren. They took an eager interest in the babies and gave them 
plenty of stimulation. The children developed well and some 
of them were soon measuring up to an average IQ or higher. 
The striking gains of some of the children are evidence, as 
much as anything, of the unreliability of infant intelligence 
tests, but the experiment at least showed that feebleminded 
women are capable of providing adequate mental stimulation 
for babies of average intelligence; and this is probably not the 
first time that a feebleminded nurse has done a good job, 
under general supervision, for a child of normal intelligence. 


The experiment can also serve to cast doubt on the belief 
sometimes held that a feebleminded c 


mother will so depress 
the IQ of her child in the first few 


years as to handicap him for 


! ntal Age of g or 10 years is 
certainly a match for an average child of preschool age. 


The nursery school in an orphanage. In one of these orphan- 
ages a very interesting experiment was tried by the Iowa 
group of investigators (Skeels, Updegraff, Wellman & Wil- 
liams, 1938). Permission was obtained to set up a nursery 


nursery school in Iowa City 
ment of the faculty children a 


of the health of these preschool children, little attention was 
being paid to their mental development. They had little con- 
tact with responsive adults, little opportunity to learn the 
language or to pick up information. They were regimented, 
not taught to take care of themselves, and they had almost no 
toys and no individual property. 

The nursery school group were given experience in taking 
care of themselves, in active play, in listening to stories and 
music, in looking at picture books, playing with toys, talking 
to adults and exploring the neighborhood under supervision. 
The nursery school undoubtedly did something for these 
children and the experiment was a success to the extent of 
convincing the authorities that such facilities were needed 
in an orphanage. But as far as the IQ is concerned the gain 
was not sensational, amounting perhaps to about 5 points in 
a year. The nursery school group went up 4 points and the 
control group down 1 point. Over a longer period these 
changes were apparently slightly greater but the remaining 
groups were very small. (The data are not so presented as to 
show the consecutive IQs of the individuals or groups. In 
fact it is impossible for the critical reader to find answers to 
the obvious questions or to check on the authors’ general 
conclusions. These conclusions are that the orphanage envi- 
ronment was causing a gradual decline in the children’s 
intelligence—“‘leveling” toward feebleminded or borderline 
status—and that the nursery school succeeded at least in 
arresting this decline and turning it into a slight rise.) 

One conclusion to be drawn is that a satisfactory experiment 
of this sort cannot be carried out in an orphanage devoted 
largely to the placement of children in foster homes. Children 
deemed suitable for adoption are placed as soon as good foster 
homes are offered. In the Iowa experiment there was frequent 
elimination of children from the nursery school and control 
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groups, and it was impossible to keep any considerable num- 
ber of children in the school for more than a year. There was 
no chance to demonstrate the effect of a three-year period, 
as had been planned. And the constant elimination of the 
more promising children, with retention of those who seemed 
to be developing poorly, introduced selective factors that 
might easily affect the statistical results, 

The results of the Iowa experiment with a nursery school 
in an orphanage are rather less clear than those of an earlier 
experiment of the same sort carried out ina Chicago orphan- 
age by Barrett & Koch (1930). A group of young children 
that were given nursery school privileges, and a control group 
of matched children from the same and other orphanages, were 


tested before and after the period of 6-9 months of schooling. 
The nursery school grou 


Part of this gain was ex 
the test materials, 
used in the nurse: 


s dependence, initiative, 
inquiry, confidence, etc., and increased information, as well 


as improved motor skills.” 

Constancy of the IQ. The Iowa inv 
edly urged that their findings dispose 
stancy of the IQ,” the belief, that is, that the individual's 
intellectual status, in relation to his age, remains fixed through- 
out life. Undoubtedly the degree of constancy of the IQ has 
been overestimated by those who took the average reported 
change for a maximum. But if the average change amounts 
to 5 points up or down, changes of 19 Points will be common 
enough, changes of 15 points will occ 


ur once or twice in a 
hundred cases, and even changes of 20 points may be expected 
[82] 


estigators have repeat- 
of the belief in “con- 


occasionally, The still larger changes sometimes reported are 
based mostly on initial tests at a very early age which admit- 
tedly have little predictive value. These variations do not 
destroy the fact that the IQ is on the whole a relatively stable 
measure. It is then urged that the usual constancy of the IQ 
is due to the constancy of the environment and that any 
marked change in the stimulation value of the environment 
would soon change the IQ. The question then becomes one 
of evidence—evidence that will convince the skeptic—and one 
of quantity of change. The Iowa studies seem to provide con- 
firmatory evidence of relatively small changes, rather than to 
alter the picture radically by demonstrating much larger 
changes due to determinate environmental causes. 

A small gain in the intelligence quotient, however, is not 
to be despised. We must remember that a gain in IQ means 
much more, if it is permanent, than a certain increment of 
knowledge or skill. It represents an increment in the child's 
rate of mental development, an increment which will pro- 
duce cumulative gains in knowledge and skill even though 
the IQ remains constant after its first rise. Suppose a child of 
just average hereditary potentiality, such as will give an IQ 
of 100 in an average environment, has been reared so far 
in an unstimulating environment and has developed mentally 
only go% as fast as the average child. His present IQ, then, 
is go. Introduced into an average environment, he will need 
a little time to adjust himself to the new tempo of mental 
life and to make up for lost time, but after a year he may 
come up to an IQ of 100. Presumably he will continue to 
function at that level and to develop at the average rate, so 
that his IQ will remain 100 and he will become an average 
instead of a somewhat below-average adult. The gain would 
be well worth while, and the question whether such a gain 
can be dependably produced by improved environment de- 
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serves much more incisive investigation than it has yet re- 
ceived. For we have very little scientific knowledge of the 
environment. We do not certainly know which environmental 
factors are important in mental development. We do not 
know that the nursery school is any better for the young 
child than free play about the home. We do not know whether 
an orphanage is necessarily inferior for the older child than 
the average home or whether it might not be made quite 
superior. 
CONCLUSIONS 

As the preceding survey has found re 
serious difficulties in the way of separating the factors of 
heredity and environment when our interest lies in such 
traits as human intelligence and personality. There are sam- 
pling difficulties, inadequacies in even the best available tests 
for mental abilities, and much vagueness as regards the proper 
measures of environment. Also we have no direct indication 
of the individual's hereditary constitution, of his particular 
combination of genes. It is not to be wondered 


sults of elaborately planned investigations leav, 
fied and uncertain. 


peatedly, there are 


at if the re- 


e us unsatis- 


A few findings do seem to be well as- 
sured. 


Heredity and environment differ as b 
also as between the children of the same parents growing 
up in the same home. By noticing how much siblings differ 
in comparison with children from the community at large 
we can estimate the total effect of intra-family variation in 
heredity and environment combined, as compared with the 
inter-family variation. We find the inter-family component 
in the total variance of the population to be smaller than 
the intra-family component. From the examination of foster 
children compared with own children in Similar homes we 
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etween families, and 


gather that the inter-family differences are due partly to 
differences in heredity and partly to differences in home 
environment and about equally to the two factors. That is, 
own children from different homes differ in part because 
their families have somewhat distinctive heredity and in part 
because the home influences are different. 

As to the intra-family differences, the fact that there are 
some even between identical twins reared together proves 
that such differences are due in part to environment. But the 
relatively small differences between these twins leave the 
major part of the intra-family differences still undissected. 
Since siblings in general differ in heredity, they differ cor- 
respondingly in the effective environment, dependent as that 
is on their own characteristics. The environmental factors 
that differ as between children in the same home are often 
too subtle to be easily controlled or measured, and no prom- 
ising beginning has been made toward estimating their re- 
spective shares in the production of individual differences. 
Differences between own children in the same home are some- 
times the result of prenatal and natal accidents. But for the 
rest they are due to the combination or interaction of hered- 
ity and environment, and that is about all we can say at 
present. 

The most striking feature of these results is the small share 
that can be attributed to inter-family differences in environ- 
ment. Not over a fifth, apparently, of the variance of intelli- 
gence in the general population can be attributed to differ- 
ences in homes and neighborhoods acting as environmental 
factors. The reason is probably to be sought in the large de- 
gree of uniformity of environment produced by the schools 
and other public and semipublic agencies. It is still possible 
that raising the intellectual level of the environment would 
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raise the general level of intelligence, while not by any means 
annulling the individual differences due to heredity. 

The gains of foster children and of other children in 
changed and improved environments have been much less 
striking than might have been expected. About 5 or 10 
points in IQ is all that can be claimed for the average gain, 
with much individual variation above and below this aver- 
age. Even this amount of gain is not established beyond doubt 
—nor, to be sure, is it proved that still better environments 
would fail to register much larger gains. Somew 
gains and losses have indeed been indicated in s 


identical twin pairs who received ver 
opportunities. 


hat larger 
ome of the 
y unequal educational 


An important result of several foster-child studies is the 
good showing made by many children whose own parents 
are rated very low in the socio-economic scale. Instead of 
saying that these children have made good in spite of poor 
heredity, we must conclude that their heredity was good or 
fair in spite of the low status and unsatisfactory behavior 
of their own parents. Their heredity was obviously good 
enough to permit them to do what they have actually done. 
By this test of accomplishment some children of feebleminded 
parents are proved to have average heredity. But to infer 
that all or even most children of inferior 
sessed of average heredity would be going 
present evidence, because of the eliminati 
unpromising children that has always occ 
samples were made available to the invest: 
a gifted young couple that they could do as much for the 
next generation by adopting any “normal” infant as by hav- 
ing a child of their own would be a scandalous exaggeration 
of the known facts. 


parents are pos- 
far beyond the 
on of especially 
urred before the 
igators. To assure 
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SUGGESTIONS FOR SOCIAL RESEARCH ON 
HEREDITY AND ENVIRONMENT 


Though it might seem that social research would be inter- 
ested only in environmental factors, a little consideration will 
indicate the desirability of cooperation between the social 
investigator and the geneticist. Without such collaboration 
the social investigator would be likely to work under false 
assumptions and to miss important leads. 

Besides, the social scientist is certainly interested in such 
a problem as the genetic potentialities of different social 
groups. The genetic potentiality of an occupational class, or 
of the feebleminded, or of the own parents of children who 
become wards of the State and are offered for adoption, is 
certainly a matter of social concern. Research on such a 
problem should start with the parents and trace the careers 
of all their.children, so as to bring into view the entire dis- 
tribution. The medical history of each child, including pre- 
natal and natal conditions, would be essential. All the chil- 
dren in the sample should have at least a fair trial in a good 
environment. A long-time, follow-up study would be neces- 
sary. 

A distinctly environmental line of study has been suggested 
several times in the course of this review. Instead of resting 
content with studies of “the environment,” some one should 
get to work seriously in an investigation of specific environ- 
mental factors. So far as has been revealed, the economic level 
of a home is less important for intellectual development than 
the educational or cultural level. Still more important for 
the child’s success in life, according to some of the evidence, 
is the proper “care of the child,” the adjustment of the home 
environment to the native characteristics of the child. Some 
of these specific environmental factors could be examined by 
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the method of “co-twin control,” and others by experiments 
conducted in orphanages and other institutional homes which 
have a fairly stable population of children and which are 
alive to the criticism directed against such institutions. 

As one active investigator has said (Jones, 1940), “It seems 
probable that we shall turn from retrospective surveys of 
conditions assumed to have had a prior influence, and shall 
prefer to deal with the current and cumulative effects of 
specific environmental factors. It may also be expected that 
our interest will shift to some extent from mass statistical 
studies . . . to investigations of the d 
process in individuals. 
developmental if it is t 


ynamics of the growth 
’ The investigation is bound to be 


o be adequate. It need not be limited 
to early child development, since we have found some indi- 


cations that late childhood and early adolescence are still 


favorable periods for environmental influences, The environ- 
ment best adapted to successive sta 
to be discovered. The hypothesi 


supported by any present evide 


ges of development remains 
s of “leveling,” though not 
nce, has too much inherent 
out further investigation. 

rojects of rather broad scope 
ration of those who feel the 
tions in human heredity and 
and desirable for geneticists, 
ogists, educators and sociolo- 


In closing we suggest a few Pp 
which may deserve the conside 
great need of further investiga 
environment. It is now feasible 
psychologists, cultural anthropol 
gists to join forces in studying the interplay of genetic and 
environmental factors in social adjustment, 

1. Studies of twins. A register of all 
five-year period in the United States or j 
of the United States would provide availa 
important studies could be undertaken o 
of twins. 

(a) The sample of identical twins reared 
be enlarged. 


twins born over a 
n some large section 
ble data upon which 
n unselected samples 


apart could thus 
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(b) Identical twins reared together in childhood but sepa- 
rated in adolescence or at the beginning of adult life would 
provide evidence on the importance of environmental in- 
fluences operating after the period of childhood. 

(c) Identical twins reared together but studied progres- 
sively during their development could throw light on the 
differentiation of role that sometimes takes place in such 
pairs of twins, and on the effects of this differentiation on 
abilities and personality traits. 

(d) Studies by the method of “co-twin control” could ex- 
amine the effect of specific environmental factors. 

2. Foster children. Instead of waiting till some years after 
children have been placed in foster homes it should be pos- 
sible to follow them along from the start. The primary re- 
quirement would be a close collaboration of a placement 
agency with a group of investigators. It would not be neces- 
sary or desirable to follow all the children; for scientific pur- 
poses it would be better to limit the study to cases in which 
full data could be secured regarding the own parents, the 
medical history of the child, and the level and conditions 
of the foster home. If possible a long-time study should be 
planned and provision made for following these children up 
into adult life. This study could be made to serve several 
research purposes. 

(a) By including in the study all the children of the own 
parents of the foster children (whether retained by their 
parents, placed out and adopted, or sent to institutions) the 
investigators could determine the expectancy of the offspring 
of the given class of own parents. The point would be to know 
the hereditary potentialities of children from this class of 


parents. 
(b) Attention could be directed to environmental factors 


at the time of their operation, rather than simply in retro- 


spect. 
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(c) When siblings are placed in different foster homes, a 
follow-up study would reveal whether there was a progres- 
sive divergence, in correspondence with the difference of 
their foster homes. 

(d) When two unrelated children are adopted into the 
same home, a similar study would show whether they be- 
came progressively more alike. A well-controlled study of such 
foster siblings would be of great value in the statistical 
analysis of heredity and environment. 

(e) When a family having its own child adopted a child 
of about the same age, an Opportunity would be offered for 
studying the resemblance of these two children to the adults 
in the home. 

(f) The study should not be limited to children placed 
very early in life, since it is important to know whether en- 
vironmental improvement beginning at any age during the 
developmental period is successful in raising the level of the 
child’s intelligence and personality. When the child is old 
enough to be properly tested before placement, a good oppor- 
tunity is afforded for observing changes in the individual. 
To avoid obvious sources of error, it would be well to test 
the child both before placement and again as soon after place- 
ment as the child has begun to feel secure in his new home. 
Thus it would be known whether the improvement found 
in later tests was due to development of i 
improved emotional adjustment, 

(g) In a follow-up study such as is cont 
attention could be given to what has been 
child,” which we have interpreted as mean: 
of the foster-home environment to the needs and character- 
istics of the individual child. Light could be thrown on the 
problem of “interaction of heredity and environment.” 

3- Orphanages. Present belief based on a certain amount 
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called “care of the 
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of evidence regards the orphanage as an unfavorable environ- 
ment for the child, but the causes are not well understood. 
Two general projects may be suggested. 

(a) A survey of institutional homes for children with a 
view to discovering the variations in their equipment and 
personnel and in their treatment of the children, with some 
estimate of the results achieved. 

(b) Experimental studies in selected orphanages which 


retain their children for a considerable time, with a view to 


testing out the effects of specific environmental factors. For 
example, the amount of contact of the child with adults could 
be increased for certain children for the purpose of seeing 
whether this factor is important in mental development. It 
is conceivable that an orphanage could be run so as to be- 
come a decidedly favorable environment for the growing 
child, but at present we do not know how this result could 
be accomplished. 
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